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__— a half-million barrels of fighting- 
grade aviation gasoline each day seemed enough. 
The knowledge that deliveries exceeded the 
charmed half-million figure added confidence to 
assurance. The figure was reached 
prior to completion of two aviation- 


t Not ; é 
wus gasoline units on the West Coast in 
Enough January. 


All in all it simply added up to 
doing a big job in a big way. 

Still, it is not enough. Two more plants have 
been authorized and indications are that still other 
units will be started this year. It will not be sur- 
prising if the industry reaches 600,000 barrels of 
100-octane aviation gasoline per day by the end 
of this year. 

There is, of course, the need for the super fuel 
for the super fortress, the product with 100-octane 
rating for ordinary consumption and the reserve 
for extraordinary action when occasion demands. 
Plants that make it will produce less than their 
rated capacity on 100-octane fuel. 

The super fortress is in part responsible for the 
necessity for adding to plant capacity. A mission 
bound for Tokyo requires each of these machines 
to take on the contents of a tank car. Although the 
war in the Pacific steadily brings the fueling bases 
closer to the targets, the number of these monster 
airplanes continues to increase. 

The only answer is more gasoline, and that 
means more plant capacity. Fortunately the expe- 
rience from building the early units will permit 
quicker and cheaper construction of new ones. 
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Operating personnel have learned how to exact 
the most from the new processes. 

However disappointing it may be to realize that 
a half-million barrels is not enough, it is comfort- 
ing to know that more can be provided, and soon. 


cx of the inconsistent results of mixing me- 
chanics and economics is that the machine, 
which men oppose in fear of it taking their jobs, 
always plays a role in giving jobs to more men. 
Despite this record, men still fear 
the machine. 

Opposition to the first pipe line 
from Oil Creek to the Atlantic sea- 
board was the first instance of this 
situation in the petroleum industry. The mule 
driver, the mule owners and the owners of lodging 
facilities saw in the pipe line nothing but dis- 


Why Fear 
Machines? 


aster. 

But transportation’ by pumps simply put the 
teamster into another job. The efficient machine 
does that always. But men still fear the machine. 
Whether they will learn to evaluate it in true per- 
spective is doubtful. 

The benefits are twofold. The machine brings 
about lower manufacturing costs with the result 
that more people can have the finished product. 
That requires more men in manufacturing despite 
the presence of the machine. 

The other benefit is perhaps more beneficial. It 
has permitted men and women who make products 
to enjoy what they make. For proof, recall the pic- 
tures of prewar automobile factories. The automo- 
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A few years ago a West-coast manufacturer faced a 
tough combination of production problems. He 
required a heat-processing system that would 
eliminate the charring and discoloration of his 
product . . . that would provide for partial cooling 
during the processing . . . that would give highly 
accurate control of temperatures in exothermic 
reaction . . . and, at the same time, would reduce 
production costs. Quite an order! Yet Dowtherm 
was versatile enough to fulfill every one of these 
requirements. 


In many different industries, hundreds of processors 
whose operations call for precise heat-control in 


The high-temperature, low-pressure heat transfer medium 

















the 400°-725° F. range have had similarly gratifying 
results with Dowtherm liquid or Dowtherm vapor 
systems. If you are interested in eliminating costly 
shutdowns . . . in the safety of high-temperature- 
with-low-pressure . . . in uniformity and possible 
improvement of product . . . in processing at several 
different temperatures simultaneously from one 
heat source . . . in reducing production and mainte- 
nance time and costs—then a note to Dow should 
be your next step. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York * Boston * Philadelphia * Washington * Cleveland * Detroit 
Chicago «+ St. Lovis * Houston * San Francisco * Los Angeles + Seattle 


CHEMICALS INDISPENSABLE 
TO INDUSTRY AND VICTORY 
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piles of the plant personnel covered more acres of 
parking space than the plants occupied. 

It is worth remembering. The next time a ma- 
chine looms as a threat, give it a mental whirl. 
The development may be friendly rather than 


yicious. 


Al ue accomplishment of producing chemical 
rubber at the rate of 1,000,000 tons per year in the 
United States is significant when measured by 
consumption of rubber. It was in 1941 that the 
world set its record of rubber consumption. 
The total for the United States was 783,000 
tons and world consumption was 1,104,000 
tons. 

Thus, within two years, the alcohol, 
chemical, petroleum and rubber industries have 
set in operation the facilities by which they can 
produce more rubber than peak requirements ever 
reached. The possible production lacks but little 
in being sufficient for the highest total of world 
consumption. 

Indications are that full production of these 
plants will be needed in the first two years following 
the end of the war, regardless of what comes about 
in natural rubber circles. Until natural rubber 
plantations and plants can be restored, chemical 
rubber must carry the load. 

After two years chemical and natural rubbers 
will come into competition on cost and quality 
considerations. 


Big 
Job 


i sins is little doubt that world-wide con- 
sumption of petroleum products immediately after 
the war will be substantially lower than the total 
for a corresponding period prior to the war. The 
reduction in the number of auto- 
mobiles will dictate this condi- 
tion. 

Thus far in the United States 
automobiles have not been dis- 
carded. as promptly as statisticians calculated. 
When the automobile factories ceased making 
cars and turned to tanks and guns, men were quick 
to draw curves to depict what would happen to 
the total of automobiles in use. Under necessity, 
however, it has been learned that the automobile 
had usefulness beyond the calculations of the 
Statistician. 

This extreme care and determination are not 
Sufficient to hold the total at its peak. The longer 
the automobile plants are on war production the 
faster cars will disappear. When factories do re- 
turn to normal work they must replace what obso- 
lescence has claimed. Until manufacturing catches 
up with wear, motor-fuel use will be less than 
before the war. 

This will apply in Europe as well. The world 


Sharp Turn 
Downward 





must have a spell for catching up with itself. In 
that spell consumption of motor fuel and lubri- 
cants must find their place. 


EE WOULD profit men to judge the system of 
free enterprise on the basis of what it has pro- 
vided for men rather than.on the basis of riches 
it may have brought a few individuals. The dema- 
gogue always points to the wealth per- 
missible under the system as a means 
of inciting other men to detest the 
system. 

But the men asked to detest the sys- 
tem are also benefited by it. In oil a few men have 
become wealthy. But the system has given to all 
men the cheapest motor fuel on the face of the 
globe as well as the greatest quantity of it. It is 
worth noting that the industry developed under 
free enterprise is providing the gasoline and lubri- 
cants for the armies that fight under collectivism. 

There is nothing gained by making sure a few 
men never become wealthy when the consequent 
result is that other men have neither fuel nor auto- 
mobiles for enjoyment. 


Double 
Benefit 


ke MAY be that little more will be heard of the 
activities of Frank Perry, whose claims of a gas- 
less automobile have drawn attention from Henry 
J. Kaiser. Claims of that nature come along just 
often enough to bring a figurative 
shrug to the big broad shoulders 
of petroleum. 

Perry may have something and 
; he may not. The next dozen may 
come to attention and then prove valueless. 

What the men of the petroleum industry should 
never assume is that another energy source is im- 
possible. The claims of Perry have been of suffi- 
cient standing to warrant attention from a leading 
industrialist. The fact that Kaiser would welcome 
a departure in automobile fuel is significant. 

This industry should never indulge in compla- 
cency. Gasoline, although it is a highly desirable 
fuel, is not more than 10 percent efficient. It is — 
reasonable for men to seek something more effi- 
cient. It is possible that some man will find it. 

It may be the steam engine. In several quarters 
men are working to perfect it for automotive use. 

It may be some other energy source. When a 
man claims a “secret fluid” other men should hesi- 
tate before they turn on the “guff haw” of ridicule. 
Should such a claim have the basis of reality, the 
effect on refining would be staggering. 


Just Do 
Not Laugh 


“Let us remember that the fruits of research 
always benefit society much more than they do the 
discoverer.” 


Howarp E. Fritz, research director, 
The B. F. Goodrich Company. 
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Sulfuric Acid Extraction in 
Gasoil Hydrocarbon-Type 
Analysis 


C. C. ALLEN and H. W. DUCKWALL 


Anderson-Prichard Research & Development Division, Cyril, Oklahoma 





My hy Se coay hydrocarbon-type analysis is of impor- 
gam Bitance in catalytic-cracking operations for the evalu- 
ation of feed stock and particularly for indicating the 
best disposal of once-through cracked product—for 
further catalytic cracking, thermal cracking, or for 
engine fuel. Type analysis is likewise useful in gasoil 
thermal cracking for selection of feed and indicating 
possible improvement in cracking efficiency. 

Methods of type analysis applicable to gasoils have 
been developed by Vlugter, Waterman and van 
Westen’ and by Deanesly and Carleton.’ 

The method of Vlugter, Waterman and van Ves- 
ten, termed “ring analysis,” involves determination 
of physical properties before and after hydrogenation 
and gives composition in percent of aromatic rings, 
percent of naphthenic rings, and percent of paraffinic 
side-chains, 

Deanesly and Carleton’s method, termed the “nom- 
ographic method,” is based on combustion for hydro- 
gen content and refractometric procedure. Compo- 
sition is calculated in percent aromatic carbon atoms, 
percent naphthenic carbon atoms, and percent of 
alkyl carbon atoms. 

Another method of hydrocarbon type analysis has 


n . ’ 

recently been suggested* which would also seem 
t. applicable to gasoils. This method, termed the “ex- 
rt trapolation method,” is based on sulfuric-acid absorp- 
ve tion and refractometric determinations. The extrapo- 
‘ lation method divides a hydrocarbon mixture into 
d wo classes: saturates, comprising naphthenes and 
e paraftines, and unsaturates, comprising olefins and 
X aromatics. Further classification as to type must be 





accomplished by other determinations, such as bro- 
mine number and optical dispersion. 

Gasoil analyses by the extrapolation method have 
not heretofore been presented. This paper reports 
gasoil data and illustrates the use of the method. 

It may be noted that hydrocarbon-type analysis 
methods applicable to low-boiling products such as 
§asoline* are in general inapplicable to gasoils, owing 
mainly to the diversified types @f aromatics encoun- 
tered in petroleum distillates boiling over 400° F. 
Similarly, methods which may be satisfactory for lu- 
bricating oils’ may be inappropriate for gasoils® until 
the relation of aromaticity to directly measurable 
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properties such as aniline point is more thoroughly 
worked out. 

Another feature should be mentioned, The ring 
analysis and nomographic methods have an advan- 
tage over the extrapolation method in that analysis 
is effected without any separation between groups 
of hydrocarbons. This advantage has, however, an 
accompanying disadvantage: by analysis without 
group separation, the disposal of side-chains (as aro- 
matic-attached or naphthenic-attached) is left in- 
definite. 

A further step in hydrocarbon-structure determina- 
tion is possible by combining a ring or nomographic 
analysis with an extrapolation analysis: the former 
to estimate the percentage of aromatic rings or car- 
bon atoms, and: the latter to estimate the percentage 
of aromatic compounds. Results from combining 
nomographic and extrapolation analyses are given in 
this paper. 


The Extrapolation Method of Analysis 


The principle of type analysis by sulfuric-acid 
absorption has been discussed previously.’ A_ brief 
review may be desirable, however, in order to point 
out the difference between the extrapolation method 
and older methods using sulfuric acid. 

The object in applying sulfuric acid absorption to 
a mixture of hydrocarbons is to remove the aromatics 
and olefins, thus determining the percentage of 
aromatics and olefins, and leaving a saturated residue 
from which analysis can be completed. Sulfuric acid 
taken in strength or quantity sufficient to dissolve all 
the aromatics in a mixture may, however, attack 
saturated hydrocarbons and dissolve them in the 
acid sludge. For explanatory purposes, the action of 
sulfuric acid on aromatics can be called “physical 
solution” and the action on the saturates “chemical 
decomposition.” In such a combination of physical 
and chemical action it is possible in some cases to 
vary the proportion of reagent and distinguish the 
two types of action. This is brought about in the 
extrapolation method by using several portions of 
sulfuric acid in excess and plotting the residual 
hydrocarbon properties against the proportion of 
sulfuric acid taken. Curves are thereby obtained rep- 
resenting decreased saturated hydrocarbon decompo- 
sition with decreased sulfuric acid taken so that an 
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TABLE 1 


Inspection of Products of Extraction of a 
Catalytically Cracked Gasoil 











PROPERTY Original Oil | Raffinate Extract 
\ a Paet A A-R A-E 
Sr 32.3 37.4 23.1 
ves denken, 330 340 356 
RS RRs i ae 430 438 398 
10 percent......... 452 464 426 
es 5 cine hins ds coomes GES 0° 474 486 446 
30 percent............ 488 500 463 
a eee ~ 499 512 477 
PIPING oo veloc GiB o ccs cccces : 512 524 488 
AS Jo cevhbtbOses ses éebore 526 538 500 
ESE RE GES IP 540 552 514 
80 percent, . 560 571 530 
i: o | 8 | 
t. 600 
E. ogg <s 646 660 610 
become 97 98 98 
NS CoE Cin accees 3 1.6 1.6 
eer ‘ 0 04 0.4 
Universal Viscosity @ 100° F... 35 38 35 
Universal Viscosity @ 122° F... 34 35 33 
seupae Raniten, goveent (LIS 0.150 0.086 sis 
percent. . Sag ay . 0.40 0.11 0.43 
Powe 7... 7 10 20 —15 








The refractive index and the density of the unsatyr. 


ates were calculated assuming volume additivity a 
in the earlier work on this subject. The specific dis. 
persion of the unsaturates was calculated assumi 
that the specific dispersion was proportional to the 
weight-percent of unsaturates present and that thei 
specific dispersion of the saturates was 98, following 
customary usage: 
Specific Dispersion (Nr—Nc) 10. 

From the nature of this test, two independent state. 
ments can be made as to the composition of the oj: 
one from the analysis of the oil itself and another 
from the analyses of the extract and raffinate. The 
extent to which they agree is indicative of the a. 
curacy of the extrapolation method of analysis: 


Properties of Oil A 








From Raffinate 
From Original | and Extracts | Difference 





TABLE 2 


Analysis of Products of Extraction of a 
Catalytically Cracked Gasoil 




















Observations Original Oil | Raffinate Extract 
didias A A-R A-E 
Weight—Percent of Original. 64.0 36.0 
Refractive Index 20/D 1.4904 1.4709 1.5283 
Density 20/4...... 0.8602 0.8341 0.9116 
— Dispersion, 2 20° C | 148 124 192 
Bromine No. ‘ 7 aes 2.0 1.9 2.3 
Aniline Point, F.. Pea 136 167 72 
Volume—Percent Saturates (Paraffins Plus 
Naphthenes). as 68.5 86.3 39.9 
Refractive Index 20/0 of Saturates ey ee ‘ 1.4470 1.4466 1.4484 
Density 20/4 4 Saturates....... s thaneéses 0.8059 0.8043 0.8076 
Aniline Point, °F POEM csc nccecdacct 192.0 192.5 182.0 
Calculations | 
Weight Percent of Saturates (Olefins Plus | 
Aromatics)... ... 35.8 | 16.8 64.7 
Refractive Index 20/D of Unsaturates. 1.5848 1.6239 1.5814 
Density 20/4 of Unsaturates 0.9782 1.0218 0.9806 
Dispersion of Unsaturates | 238 | 253 243 
Percent Olefins................... | 26 | a7 | $3 
Molecular Weight | 200 | 23 | 176 
Naphthenic Ri Wiel. of Saturates.. c fre BS ee Fee ee 
Aromatic Ring Polynuclear | Polynuclear Polynuclear 








extrapolation to a fictitious zero sulfuric acid cor- 
responds to zero decomposition. 

The procedure of the extrapolation method has 
been described in the introductory article.* No alter- 
ation in the original procedure has been made, with 
the exception that a larger volume of sample, 20 ml., 
has been used for gasoils, extending the method to 
mixtures containing large proportions of aromatics. 

In the gasoil analyses given below, linear extra- 
polations were obtained in every case, hence there is 
no doubt as to the applicability of the method. 


Accuracy of the Extrapolation Method 


To ascertain the accuracy of the extrapolation 
method in gasoil analysis, an oil was extracted with 
a selective solvent (methanol, by counter-current ex- 
traction with reflux) until a substantial portion had 
been removed. The original oil and solvent-free ex- 
tract and raffinate were then each examined by the 
extrapolation method. Inspections of the products are 
given in Table 1 and the analytical results in Table 
2. 


An explanation as the calculations is necessary. 
The weight-percents of unsaturates in the samples 
were calculated from the observed volume-percents 
extrapolated, employing the assumption of linear 


volume additivity, that 1s to say: 
Weight — % Unsaturates — Volume — 
density of unsaturates 


Unsaturates 
* x density of mixture 





90 = {46} 








Saturates: 








Volume—Percent....................+: 68.5 70.5 2.0 
Refractive Index Rr Ht 1.4470 1.4472 0.0002 
ee SEOS hen. sag dnsacrand 0.8059 0.8054 0.0005 
Unsaturates: 

Weight—Percent......... ee eee 35.8 34.0 18 
Refractive Index. ...... Serre a 1.5848 1.6094 0.0246 
nL STE, SEE RET st 0.9782 1.0078 0.0296 
Specific Dispersion... 238 249 ll 











These data confirm the degree of accuracy of the 
extrapolation method as estimated previously® from 
tests with pure substances. In particular, the volume 
percent of: saturates seems to be determinable to 
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TABLE 3 
inspection of Catalytic Cracking Feed Stock and 
One-Pass Cracked Stock 



























PROPERTY Feed Stock | Cycle Steck 
eR i cviiuswe'sacnggeinbcucn gihtessvbecusrens B Cc 
EI crs bs RRG-Sis al dk bsas bance hn <cgeeemeen 33.2 303 
ae LEAR lee a AE HRI & Sieg i 338 408 
5. Percent..... 454 440 
as, inocu nvhss dab vish paneserces és eueeeheed 480 450 
20 Percent......... 518 470 
IS CX. oo c:s daskcwelbieatassebadleaveeveeetnel 546 486 
40 Percent. . . ss suaead TESS lar at eres 574 500 
50 Percent........ cate a L. pater. 600 518 
EN, 5 hho duis éa s6psbeeueesen cn de te 626 | 536 
70 Percent... . 653 552 
80 Percent. . . 668 584 
90 Percent........ ; 74020} (68 
95 Percent. . . i A4e 666 
Recovery... . ; a 97 975 
pate. a ie adi ’ ; seen 2.5 22 
; ya ese euee 0.5 03 
eure at Cracking or 760°... . ; 93/760 «ss 
Universal Viscosity NE oa col Ska acaceipaa’ 47 36 
Universal Viscosit gg REE) SI Tes 41 33 
Carbon Residue, Percent............ ae 0.034 0.029 
Carbon Residue on Highest Boiling, 10 Percent... 0.741 0.260 
Sulfur, Percent... .... ESET Fe 0.20 0.27 
Pour Point, °F... he iY es 10 15 





















TABLE 4 
Analysis of Catalytic Cracking Feed Stock and 
One-Pass Cracked Stock 






es 































| 
OBSERVATIONS Feed Stock | Cycle Stect 
Pete 
I ol 155 1 52.5 nk ch desdtals colkacdeddpes B C 
OTIS BID oi. os vc cc nnacdenccdesevcccesenes 1.4775 1.4962 
I, 50 ee hin kad bike's be FG b Cb e ude bW cave ws eth’ 0.8554 0.8708 
Specific Dispersion, RN le Ee ok a a he ee 117 153 
ED Da bak. 5 aakhdidaale dees en0snsecees ena Re +. 1.9 23 
ee 175 139 
Volume—Percent of Saturates (Paraffin + Naphthenes).. 78.0 67.5 
Refractive Index 20/D of Saturates............... 1.4562 1.4506 
Density 20/4 of Saturates.................-... 00.0000 0.8317 0.8135 
Aniline Point, °F. of Saturates....................-....-| 202.0 188.5 
Calculations: 
Weight—Percent of Saturates (Olefins Plus Aromatics)... .. . 24.1 36.9 
Refractive Index 20/D of Unsaturates..................... 1.5530 1.5909 
Density 20/4 of Unsaturates.................2....0000000. 0.9494 0.9898 
Specific Dispersion of Unsaturates. . 171 248 
Estimations: 
IC eh. SESE, . be eb adaticcetsesteeets 2.8 3.0 
Molecular Weight. 248 200 
Naphthenie Rings/Mol. of Saturates....................... 14 0.8 
EE ERE pipette es Mononuclear| Polynucles? 
——e 
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TABLE 5 
Inspection of Thermal Cracking Fresh Feed, 
Coil Feed, and Recycle Stocks 





























pROPERTY Fresh Feed | Coil Feed Recycle 
IM ee 6 oni nos h-ncgue star scesent D E F 
ee on Laceesndstcadrd vacant 31.8 24.5 18.7 
 danbcdertda<ahsde$ ehcsedeats< ten 456 «shies 438 
528 484 483 
547 504 495 
577 534 520 
604 554 545 
629 574 564 
658 596 582 
685 625 608 
710 666 646 
736 714 690 
seks 744 748 
90 92 93 
9.9 8 7 
BREE EOE SI eT: 0.1 0 0 
Over at Cracking or 760°....................| 88.5/760 91/760 92/760 
Universal Viscosity @ 100° F................ (CRS eee 56 
Saveeal Vinsostey oe EN pees ae s os fe, sasaes 44.5 
Carbon Residue, Percent...................+ | Te eee 0.338 
Carbon Residue on Highest Boiling 10 Percent 2.250 Ee Raa 
EY anna a eatin aiaeptns one Som 0.18 0.30 0.41 
TABLE 6 
Analysis of Thermal Cracking Fresh Feed, 
Coil Feed, and Recycle Stocks 
OBSERVATIONS Fresh Feed | Coil Feed Recycle 
fample Designation................ a rie D E F 
Refractive Index 20/D..................... 1.4812 1.5128 1.5388 
Density 20/4... .. nh RA ae serene 0.8630 0.9034 0.9384 
Specific Dispersion, 20°C... ...........6005 110 153 178 
I Sa 6 Us des Ganne Baceawe ohas 14 2.1 3.8 
ee ee ef 201 144 108 
Volume—Percent of Saturates (Paraffins Plus 
a nes ch huh nwt ts She 72.0 0 44.0 
Refractive Index 20/D of Saturates.......... 1.4637 1.4641 1.4721 
Density 20/4 of Saturates.......... os 0.8495 0.8516 0.8686 
Aniline Point, °F. of Saturates.............. 221 182.0 
Calculations : 
Weight—Percent of Unsaturates (Olefins Plus 
SII. US Gas cin banc CUe es Staneee des ; 29.1 49.1 59.2 
Refractive Index 20/D of Unsaturates........ 1.5261 1.5695 1.5913 
Density 20/4 of Unsaturates. . Ah cotGrat 0.8978 0.9642 0.9932 
Specific Dispersion of Unsaturates............ 139 210 233 
Istimations : 
te Ss ccnctednpecneban oom 2.4 3.3 5.0 
OS ae, eee 285 236 220 
Naphthenic Rings/Mol. of Saturates.... . a5 2.0 1.9 2. 
">, SS eer Mononuclear} Mononuclear| Polynuclear 
an 
Polynuclear 7 














+2.0 percent, incorrectly printed as +0.2 percent in 
the earlier article. 


Gasoil Processing 


The extrapolation method would appear to be useful 
lor following the course of any process which makes 
asignificant change in hydrocarbon composition. For 
example the data of Table 2 can be plotted in the 
form of refractive index or density versus volume- 
percent of unsaturates and almost linear relationships 
found. In the case of solvent extraction, the data from 
plots of this kind may be interpolated for simply- 
lying the construction of ternary diagrams.’ The 
values of the density of saturates and unsaturates also 
serve as a guide in choosing a solvent if. possible with 
adensity greater or less than the limiting range so 
that the extraction process will not be halted at an 
undesirable mid-point. Conversely, if a particular 
solvent is selected on other grounds, an extrapolation 
analysis will indicate the approximate extent to which 
extraction may be carried out (at ordinary tempera- 
lures) before the density of the residual oil becomes 
‘qual to that of the solvent. 


Cracking Stocks 
The alteration in properties of a virgin gasoil by 
catalytic cracking can be seen from the data of 
Tables 3 and 4, It is evident that the feed contained 
aromatics averaging as long-chained benzene deriva- 
tives whereas the cracked product contained a high 


ebruary, 1945—A Gulf Publishing Company Publication 


percentage of aromatics averaging as naphthalene 
derivatives, or possibly other multiple-ring struc- 
tures. The naphthenic content of the virgin gasoil has 
also been greatly reduced by the catalytic-cracking 
process. It cannot be said from the data that the poly- 
nuclear aromatics originated by hydrogen-stripping 
of the naphthenes, but this appears to be a plausible 
presumption. 

It should be mentioned that the data entered under 
the head of “estimations” in Tables 2, 4 and 6, are 
not properly a part of extrapolation analysis. The 
percent of olefins was estimated by conventional pro- 
cedure® from the bromine number® and an esti- 
mate of the average molecular weight. The latter 
was estimated’® from the distillation and gravity of 
the oils. The naphthenic-ring content was estimated? 
from the density and refractive index of the naph- 
thene-plus-paraffin portion of the oil. Aromatic ring 
type was decided upon by comparison of the cal- 
culated unsaturate properties with those of pure sub- 
stances! 12.13, 

Tables 5 and 6 show the alteration in virgin gasoil 
by thermal cracking. As in the case of catalytic crack- 
ing, the feed stock contained benzene derivatives and 
the cycle stock a high percentage of polynuclear aro- 
matics. No naphthene hydrogen-stripping is apparent 
from the data and the origin of the aromatics is not 
indicated, 

Tables 7 and 8 give the inspections and extrapola- 
tion analyses of products of thermal cracking of gas- 
oil. It is notable that although the lighter products 


TABLE 7 
Inspection of Thermal Cracking Gasoil Products 












































Hea Medium ight 
PROPERTY Gas-0 Gas-Oil Gas-Oil 
G H I 
24.8 37.2 41.2 
Ae Ty 324 284 
404 392 324 
448 405 345 
487 419 370 
Seer 510 427 380 
ro OO eee eee eee 528 434 388 
ES ae ee eee 547 440 397 
OS Se ee 570 444 404 
I ogo cccwucesyediaske sous’ Gann 598 449 412 
ae eee ee 632 456 421 
ee errs errr. 688 464 434 
OS eee cere 744 474 448 
TE Bic ac ce dandnadasvavdvabeascese +s san aula 489 466 
IE So uns bhiatias'ca chelates soe 97.0 98 97.4 
SINE ais dye dod Ak6 uth sanew toute 2.9 1.6 1.7 
NST SRE eee ere ahs 0.1 0.4 0.9 
Over at Cracking or 760°.................045 Cen. Pi pew) Ee oe 
Universal Viscosity @ 100° F................ 40 34 31 
Universal Viscosit a Bs: ; 36 32 30 
Carbon Residue, Percent...... . coe knee canes 0.013 0.002 0.002 
Carbon Residue on Highest Boiling 10 Percent. 0.432 0.042 0.036 
ee eee ere 0.38 0.09 0.06 
TABLE 8 
Analysis of Thermal Cracking Gasoil Products 
Heavy Medium Light 
OBSERVATIONS Gas-Oil Gas-Oil Gas-Oil 
Sample Designation....................42.005. G H I 
Refractive Index 20/D....................05 1.5152 1.4702 1.4584 
SS) Seer ae 0.9017 0.8350 0.8155 
Speci persion, 20° C 167 124 119 
Bromine No............... 2.7 21.0 26.8 
Aniline Point, °F lll 121 119 
Volume—Percent of Saturates (Paraffins Plus 
SSO bya hint 52.2 67.0 65.9 
Refractive Index 20/D of Saturates........... 1.4606 1, 1.4381 
Density 20/4 of Saturates................... 0.8426 0.8101 0.7943 
Aniline Point, °F. of Saturates............... 180 168.5 165 
Calculations: 
Weight—Percent of Unsaturates (Olefins Plus 
I did cin Sn ac colon Cepdadie~ ovat 51,2 35.0 35.0 
Refractive Index 20/D of Unsaturates........) . 1.5748 1.5218 1.4976 
Density 20/4 of Unsaturates................. 0.9663 0. 0.8564 
Specific Dispersion of Unsaturates............ 233 172 158 
NS Ce sce anda be side portaeene 3.7 21.0 26.7 
Molecular Weight......................0005 170 153 
Naphthenic Rings/Mol. of Saturates.......... 15 11 0.9 
Aromatic Ring Type...................0.005 Polynuclear | Mononuclear; Mononuclear 
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TABLE 9 
Deanesly & Carleton Type Analysis of Gasoils 
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had appreciable proportions boiling above 400°F., 
there is no evidence of polynuclear aromatics in these 
fractions. 

Comparison of Nomographic and Extrapolation 


Analysis 

The gasoils studied have been analyzed for aro- 
maticity by the method of Deanesly and Carleton’. 
The results appear in Table 9 along with unsaturates 
determinations by the extrapolation method. 

The two methods of analysis complement each 
other in some cases. For example virgin oil D ana- 
lyzed as 29.1 percent unsaturates and 2.4 percent 
olefins, whereas its aromaticity was only 9.7 percent, 
clearly indicating a mixed type containing approxi- 
mately twice as many paraffinic or naphthenic carbon 
atoms as aromatic, per aromatic molecule. 

A similar comparison in the case of the catalytic- 
ally crack oils—samples A and C discloses the inter- 
esting fact that the aromatics in these products are 








practically devoid of side-chains, thus differing in this 
particular from thermally cracked products, samples 
F and G. 

The two methods taken together also indicate in 
the case of light cracked oil I that a considerable por. 
tion of the olefinic content is contained in aromatic 
compounds. 
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Design and Operation of 


Hot-Catalyst Elevators 


In Thermofor Catalytic Cracking Units 


STANLEY M. MERCIER 
Chief Engineer, Jeffrey Manufacturing Company 
R. R. COLLINS 


Vice President, The Lummus Company 


as practice of Thermofor Catalytic Cracking, 
the general arrangement of units, and discussion of 


the process problems involved has been ably handled. 


by other writers. This article looks more closely at 
the mechanical aspects of the problem as presented 
in the hot-catalyst elevators. 

A pair of bucket elevators is required to maintain 
continuous and uniform flow of the hot catalyst in 
closed circuit through the reactor and thermofor kiln. 
Their problem is a major one and unique in several 
respects. Their approximately 200-foot centers far 
exceed the heights of bucket elevators in other in- 
dustries. The high operating temperatures require 
careful selection of appropriate materials. Continu- 
ous Operation periods of several months between 
shut-downs and the absence of any “spare,” require 
extraordinary durability in all details. The elevator 
casing, supported within its own tower structure has 
to be reasonably gas tight while yet retaining all 
necessary provisions for expansion. An inert atmo- 
sphere of hot flue gas is maintained within the 
elevator casing. 

The catalyst weighs between 40 and 50 pounds 
per cubic foot and must be handled at the approxi- 
mate rate of 100 tons per hour for 10,000-barrel units, 
and 150 tons per hour for 15,000-barrel units. To 
avoid unnecessary damage and degradation of cata- 
lyst an elevator of “continuous bucket” design run- 
ning at slow speed is preferred. An elevator consist- 
ing of two strands of 12-inch pitch chain with a con- 
tinuous line of 9-inch projection buckets, supported 
between the chains, was therefore selected. The 
buckets are principally of 10-gauge special specifi- 
cation steel to resist heat, and proportioned so as to 
reduce discharge spillage to a minimum. The buckets 
are loosely supported from tke elevator chains to 
permit misalignment without engendering reversal 
of bending stress in bucket ends and attachments in 
operation. 

Chain Design 

The chain posed several questions in design. 
The height of the elevators dictated a need for all 
Possible economy in chain weight. Employment of 
two strands of chain dictated selection of materials 
Which would wear uniformly and equally in all joints. 
he high’ temperatures in operation compelled selec- 
tion of suitable alloys; and reliable performance con- 
tinuously through long periods without opportunity 
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for inspection compelled that all of the foregoing 
qualities be conservatively selected. 

Very little appears to be known of the wear resist- 
ance of metals at high temperatures, especially when 
high working pressures are employed on the surfaces 


in contact. Lack of time precluded any exhaustive 
study. A short series of tests were made with many 
combinations of metals and indicated that suitable 
wear resistance could be obtained only if other struc- 
tural qualities were disregarded in one of the two 
joint members. In other words these tests led to the 
conclusion that a hard bushing must be used and, 
because of its brittleness, supported in a steel knuckle. 
Because of the high working temperatures any such 
bushing must have a coefficient of expansion closely 
similar to the steel knuckle supporting it so as to al- 
ways retain a suitable fit. H 

High strength with minimum weight combined 
with the need for mass production of a reliable char- 
acter recommended the use of rolled-steel sections, 
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tions to suit the component parts of the chain. The 
bushing is a high-nickel-chrome alloy iron chill-cast, 
heat-treated and ground. The ultimate strength of the 
chain is 200,000 pounds for a designed working load 
of 15,000 to 18,000 pounds, and a weight per foot 
of chain of 251% to 28 pounds. 

Extraordinary care is taken in control of special 
heat treatments of all parts and in shop practice, to 
produce a chain of unusual uniformity and pitch 
accuracy. 

Sprocket Wear 

It was recognized that in elevators of this height 
the wear on sprocket teeth would also pose a prob- 
lem. The decision was reached to employ separate, re- 
newable teeth and to coat the wearing surfaces of 
these teeth with one of the hard-suifacing alloys. 
Because of the working temperatures, this alloy 
should have a coefficient of expansion not too greatly 
dissimilar to the steel tooth body and therefore choice 
was limited to the ferrous base series of alloys. The 
first teeth made proved disappointing in service and 
resulted in a revised construction which employed a 
high percentage of molybdenum to retain hardness at 
-elevated temperatures and an increase in, and better 
control of, the finished thickness of hard-surface 
alloy. 

To obtain desired control of alloy thickness the 
teeth are machined before the alloy is applied and 
then carefully ground to an accurate profile. Suitable 
provision also is made to insure that accurate regis- 


TCC elevator buckets and side chains 


rather than castings, for the chain side bars and 
knuckles, and a technique for welding these into an 
integral construction was perfected. Despite the size 
of the knuckle required to suitably support and em- 
brace a bushing this welded construction shows a 
chain strength through the welded knuckle compar- 
able with the strength of the net section through the 
pin hole. Chain proportions were selected to show a 
factor of safety, ultimate to working strength, of 
about 10 to 1 under operating conditions and after 
reasonable wear had occurred. Unit pressures in 
bearing surfaces were held within the conventional 
values for elevator chains. 

Special Chrome Moly alloy steels are used with 
varying alloy and carbon and heat-treating specifica- —_ Bottom of TCC elevator, showing take-up mechanism of bottom shaft 
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12 favorable rate of heat ex- 


ter is Maintained between the teeth on pairs of head 
sprockets, 

The design of head shafts and sprockets required 
first a decision as to the best way of coping with the 
heat involved. This heat is practically all produced 
within the elevator and fed outwards through the 
shaft, and the heat of friction of the bearings proper 
is small in comparison. For this reason it was d sided 
to remove excess heat by cooling the shaft directly 
rather than by cooling through the bearings or lubri- 
cant. This method of cooling produces a temperature 
differential, and therefore thermal stress, between the 
hub and the rim of the sprocket. These stresses were 
therefore analyzed and dealt with by. constructing 
the sprocket wheels as a composite construction con- 
sisting of concentric rings shrunk together to pro- 
duce neutral stresses of opposite character and 
amount, to those stresses produced by temperature 
differential. The wheels, similarly, are shrunk onto 
the shaft. The shaft and sprockets are insulated to 
reduce the extent of these thermal stresses. 


Shaft Temperature 

With a 900°F. operating temperature within the 
elevator, design calculations indicated a maximum 
temperature in the shaft, at the poirit of maximum 
stress, of about 600°F.; and shafts were first made of 
SAE 1045 steel. Trouble was experienced in the oper- 
ation of these shafts at two installations. Further 
study evidenced that this steel may show some brit- 
tleness (loss of R. A.) at these intermediate tem- 
peratures and indicated possible improvement of 
some details of shop practice. The shaft design was 
therefore changed to employ A-4140 (chrome moly) 
steel an to apply all latest 
know practice in stress reliev- 
ing grooves where the sprocket 
wheels are shrunk on. 

The head shaft bearings are 
unconventional an have proven 
strikingly successful. Despite 
the low speed (20 to 25 feet per 
minute) an oil lubricant is used 
and applied in a positively fed 
circulatory system. The bear- 
ing itself is self-aligning, con- 
sisting of high-lead-bronze 
bushings in a ball-and-socket 
bearing, contained in a cast- 
ifon enclosure, with baffle rings 
and removable felt retainers. 
Provision is made for direct in- 
spection of the shaft while in 
operation and for renewal of 
bronze bushings without re- 
moval of the head-shaft or ele- 
Vator head. 

The water cooling system is 
novel and simple. Through 
bronze fittings held stationary 
in each end of the shaft, water 
8 introduced to the inner end 
of the cooled shaft. It develops 


change by returning through a 
spiral labyrinth so arranged as 
to convey any scale or sediment 
with the water to a discharge 
Port in the bronze fitting. 
Water consumption is small 





and need amount to no more than 3 gallons per min- 
ute per bearing. 

Since the elevator casing is gas tight and should 
hold against a small positive pressure of several 


inches of water, a packing gland completes the clos- 


ure around the shaft. This gland can be conveniently 
repacked, or tightened when “on stream,” and can 
maintain alignment and concentricity despite expan- 
sion and possible warping” of casing. As corrosive 
conditions are present in some elevators these glands 
are made of silicon bronze and the head shafts are 
equipped with renewable stainless (25-20) sleeves in 
this area. This gland is equipped with a gas manifold 
for purging with conditioned flue gas. 

The elevator chains expand considerably (up to 
about 16 inches) in operation and the foot shaft and 
related parts are arranged to compensate accordingly. 
A total of 30 to 33 feet of vertical travel is provided 
for thermal expansion and chain wear. The foot shaft 
is tubular, water-cooled like the head shaft and 
supported in bronze-bushed positive-feed oil-lubri- 
cated bearings. These foot bearings are supported 
in a pivotally mounted gravity-compensated takeup 
frame equipped with an indicator to show its position. 
The takeup detail maintains gas-tight provision by 
passing the foot shaft through a conventional pack- 
ing gland carried in a ground seal plate which closes 
the takeup slot by spring pressure against a packed 
frame on each side of the elevator casing. Provision 
is made for final alignment and day-to-day adjust- 
ment of these packed joints. 

The elevator casing consists of panel elements 
supported within a structural tower which is inde- 
pendent of the main T. C, C. structure but stayed 
by it against wind. The panel 
elements are free to slide at 
their supports so that expan- 
sion is integrally provided for. 
These panels are insulated on 
their inside face with a suitable 
insulating block. 

Elevator guides are freely 
supported, within the insula- 
tion, from the casing panels 
and arranged for renewal when 
necessary. They are made of 
special specification steel sup- 
ported by alloy-steel bolts to 
withstand operating tempera- 
tures. 

Elevator drives are Ameri- 
can standard roller chains in 
oil-tight enclosures to combina- 
tion speed reducers and Class D 
explosion-proof motors. 

The elevator is protected 
from reverse rotation in the 
case of a power failure, by fully 
enclosed differential band 
brakes. 

All in all the design of these 
elevators has involved many 
new problems and produced 
some novel solutions. There re- 
main some minor problems 
which are still being studied 
and improved. Today, how- 
ever, it can be said that these 
elevators have proven them- 
selves adequate for their work 
and reliable in performance. 
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Developmeni and Use of Excess-Flow 


Valves in Liquefied Petroleum 


Gas Industry 


GEORGE R. BENZ and T. A. ST. CLAIR 
Chemical Products Department, Phillips Petroleum Company 


4 a excess-flow valve, although widely used, is 
a safety device not well understood and consequently 
it is often misused and abused. 

An excess-flow valve is intended to serve only one, 
but one very important purpose. This purpose is to 
prevent hazards resulting from inadvertent escapage 
of liquefied petroleum gas by automatically shutting 
off the flow of liquid or gas to the atmosphere when 
a line break or other mishap occurs. All of the com- 
mercially available types of excess-flow valves utilize 
the principle of pressure differential across the valve 
mechanism to produce closeure or shut off. Pressure 
differential across an orifice or between the inlet 
and outlet of a pipe or pipe line induces fluid flow. 
Conversely, fluid flow through an orifice will produce 
a pressure differential. Closure then is effected by a 
pressure differential produced by the flow of fluid 
through the valve. Since a definite differential pres- 
sure is required to close the valve it is essential that 
this pressure differential be available to close a valve 
for all conditions of tank pressure. It is also impor- 
tant that in normal operating circumstances a pres- 
sure differential sufficient to close the valve will not 
be reached, as this interference with normal flow 
would be very bothersome. 

Excess-flow valves were in early use by the com- 
pressed-gas manufacturing industry to protect educ- 
tion lines on containers used for storage and trans- 
portation purposes. These early excess-flow valves of 
the weight-loaded ball type (Figure 1) were first 
employed in the liquefied petroleum gas industry to 
protect liquid and vapor eduction lines in tank cars. 
Later they were used on some liquefied petroleum 
gas storage tanks. These were superseded by the 
weight-loaded slug type which is now used in all 
liquefied petroleum gas tank cars (Figure 2). These 
weight-loaded excess-flow valves had certain installa- 
tion limitations since such valves must be located in 
a vertical position with upward flow in order for 
them to function, In many instances it is desirable or 
even necessary for the flow to be horizontal or even 
downward. To provide an excess-flow valve suitable 
for such purposes the spring-loaded ball or slug type 
was developed (Figures 3, 4 and 5). 

Excess-flow valves are now available for either 
vapor or liquid duty from the large volume spring- 
loaded type (9000 gallons per hour at 2 pounds per 
square inch differential—Figure 6) to the small 
weight-loaded “flapper” type (175 cubic feet per hour 


9% [52] 


ie excess-flow check valve, although one of the most 
important, is the least understood safety device in the 
liquefied petroleum gas industry. The reasons for this 
are that each excess-flow valve must be specifically 
designed and used for a particular application and each 
valve installation offers its own particular problems. 
Excess-flow valves of many types are available for a 
wide variety of uses. Their selection and proper use 
requires a thorough knowledge of their operation and 
limitations. , 


propane vapor at 3 pounds per square inch differen- 
tial—Figure 7). 

Another type of excess-flow valve used for certain 
special low-differential vapor-flow applications is the 
super-sensitive diaphragm type shown on Figure 8. 
This valve is designed to close at approximately 100 
cubic feet per hour propane vapor at 1.5 inches H,O 
differential. 

Typical sectional views of excess-flow valves in 
protected locations are shown in Figures 10 and II. 

A typical flow curve for an excess-flow valve is 
shown on Figure 12. This is for the Figure 4 valve 
in the 2-inch size. 

All excess-flow valves are designed with a pressure 
equalization means to provide a method of unseating 
in event undesired closure occurs. Closure of the line 
valve on the downstream side of a “closed” or “shut- 
off” excess-flow valve will permit pressure equaliza- 
tion through a very small bleed hole or channel 
through the valve, thus allowing the excess-flow valve 
to “unseat” itself, 

In operation the closure or shut-off is caused by 
an increased pressure differential produced by an i 
creased rate of flow through the valve. This pressure 
differential acting across the valve overcomes the 
spring force.-In a well designed valve practically all 
of the pressure differential across the valve is at the 
annular constriction between the valve disc and the 
main body. In other words, pressure drop other than 
that which will be utilized in effecting closure 1s 
avoided as much as possible. This is an extremely 
important point to be kept in mind not only in the 
design of the valve but also in the installation 
thereof. The length of piping and number of fittings 
to and from an excess-flow valve should be kept t 
a minimum and should be of ample size so that 
pressure loss through the pipe and fittings will not 
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limit the flow to a point where the valve will be 
inoperative. : 

The following are a few thoughts to keep in mind 
in designing piping layouts using excess flow valves 
and in ‘general maintenance : . 


1. Consult national, state and local rules and NBFU 
Pamphlet 58 Standards to determine when excess-flow valves 
are required. As a general rule always protect all openings 
in a tank, except those to which relief valves are attached, 
with excess-flow or back-flow check valves. 

2. In designing a piping layout keep valves, elbows and 
long lengths of pipe to a minimum as these cause pressure 
drop and limit the effectiveness of an excess-flow valve at 
low pressure in protecting the system. 

3. Do not use a pipe size smaller than the thread size of 
the excess-flow valve. If necessary to reduce the pipe size, 
use a second excess-flow valve at the point of reduction (this 
second valve having a lesser closing flow rate proportional 
to the square of the diametric reduction) or replace the original 
valve with one having the proportionally lower closing flow rate. 

4. Protect all branch lines with individual excess-flow 
valves located at the point of branching. Protect all pipe 
lines, line and excess-flow valves against external damage. 
If the line is subject to considerable vibration always use a 
flexible connection. 

5. Always be certain that the valve is installed in the cor- 
rect direction. An excess-flow valve will permit flow in both 
directions but it will-be responsive to excess flow in only one 
direction. An exception to this rule is the double acting 
excess-flow valve (Figure 9) used for special applications 
such as protecting long pipe lines. Provide adequate means 
of caring for expansion and contraction where long pipe lines 
connect to tanks, vaporizers, or where rigidly fastened to 
buildings. 

6. Note manufacturer’s flow specifications as to the phys- 
ical mounting of the valve. A valve mounted vertically up- 
ward will not have the same closing flow as a vaive mounted 
vertically downward. 

7. Keep in mind the normal maximum flow requirements. 
Choose a valve which will close at a flow not in excess of 150 
percent nor less than 110 percent of the normal maximum 
flow. 

8. Be particularly careful when preparing piping layouts of 
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Isomerization and Alkylation 


suction lines on liquid service where cavitation or “gassing” 
might occur. For instance avoid installing excess-flow valves 
above the lowest tank liquid level on a suction line as cayj- 
tation will reduce the effective flow through the valve and 
will cause it to close considerably under the designed capac. 
ity of the valve. 

9. In operation, avoid sudden openings of lines protected by 
excess-flow valves, especia''y where an appreciable differen. 
tial in pressure might exist as these sudden openings may 
cause slug closure and result in inconvenience to the oper. 
ator. It is to be understood that an excess-flow valve does 
not furnish positive shut off but, as previously mentioned, js 
purposely made to leak so that in case of inadvertent closure 
a down-stream line valve in the piping can be closed, which 
will permit the pressure to equalize and the excess-flow valye 
to reopen, 

10. Wherever possible test the equipment not only after 
the initial installation but also on regular occasions. Select 
a time of year or condition when the tank or piping pres- 
sure is at or near its lowest, and simulate a line breakage by 
opennig a valve. Take every precaution commensurate with 
good safety practice as a large liquid line can release an 
appreciable volume of liquefied petroleurn gas prior to the 
closure of the excess flow valve. 

11. Wherever possible and especially on mobile equipment, 
excess-flow valves should preferably be of a type which when 
installed are within the shell or manhole of the tank, thus 
being protected against damage from blows or shearing 
stresses at the point where the pipe line connects with the 
tank. A valve such as shown in Figure 6 is idea! for this 
purpose. For example, with this type of excess-flow valve 
a bottom outlet line on a truck tank could be completely 
sheared off without in any way damaging or affecting the 
action of the excess flow valve. 

The liquefied petroleum gas industry has been a 
leader in developing and employing safety devices 
of many varieties in the manufacture, transportation, 
storage, handling and utilization of its products. The 
industry cannot afford to relax its efforts or neglect 
the development and use of new and improved de- 
vices. Among these the excess-flow valve is high in 
importance. A planned inspection and regular testing 
of these and other safety appurtenances is essential. 
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Physical and Chemical Properties 


Of Isobutylene 


FoBUTYLENE was discovered and identified by 
Faraday’ in 1825 when he subjected animal fats to dry 
distillation. In 1857 Wurtz? prepared this hydrocar- 
bon by the decomposition of fusel oils, by-product of 
the ethyl alcohol industry. Butlerow* prepared iso- 
butylene in 1868 by the dehydration if tertiary butyl 
alcohol with dilute sulphuric acid. Caventou* proved 
the presence of isobutylene in manufactured gas in 
1868. In 1873 Prunier® prepared isobutylene by the 
cracking of a petroleum distillate called ligroin of a 
boiling point range 60° C. to 90° C. Butlerow® studied 
the effect of varying concentrations of sulphuric acid 
and water on isobutylene. Fifty percent sulphuric acid 
converted isobutylene into di-isobutylene, boiling 
point 216.5° F. (102.5° C.) while 85 percent sulphuric 
acid converted isobutylene into tri-isobutylene, boil- 
ing point 351.5° F. to 352.39 F. (177.5°C. to 178.5°C.). 
In 1887 Scheschukow’ studied the reaction of isobuty- 
lene with dilute sulphuric acid and obtained ultimate- 
ly tertiary butyl alcohol. In addition he investigated 
the action of isobutylene with chlorine and hypo- 
chlorous acid. 

Within the past 50 years a very large amount of 
research work has been done and the results have 
been published regarding the manifold reactions of 
isobutylene. Of special interest at this time are the 
following: (a) the addition of isobutane to isobuty- 
ene to produce the high-octane gasolines; (b) the 
self-polymeric change of isobutylene; and (c), the 
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| VAPOR PRESSURES | 
TEMPERATURE | | Lbs./Sq. In. Specific | Pounds | Pounds 
——,————_——_| MM. ravity | Per U.S. Per 
oF, | °C. Hg. | Abs. Gage Liquid Gallon | Cu. Ft 
—17 | —789 | 13 | 0.25 PST) eee * ph: Sita 
—100 | —733 | 20 | St ere eccrtoes ee 
— 90 | —67.8 29 0.57 
—80 | 62.2 1b -EE-tpneew vi sacee> El -dedee- Bh -wyben 
—70 | —856.7 ne a ends Pemeese Bree 
—6 | —6L.1 eh BF BRE SR BS ENT 
mo | =—oe | (fs fT Oa TAL... 0.669 5.58 41.8 
—-4 | —40.0 171 Be E Sseed 0.663 5.53 41.4 
— 30 | —34.4 0 | 444) ooo: 0.657 | 548 | 41.0 
— 20 —28.9 300 TS ae 0.651 5.43 40.6 
— 10 —23.3 388 5S aoe 0.645 5.38 40.3 
0 —17.8 489 oe ee 0.639 5.33 39.9 
0 | —122 615 es ae 0.633 5.28 39.5 
a 
20 —67 | 760 14.7 0.0 | 0.627 5.23 39.2 
30 = 13 941 18.2 3.5 0.621 5.18 38.8 
32 =—@ 972 18.8 4.1 0.619 5.16 38.7 
4 | 4.4 1148 22.2 7.5 0.614 5.12 38.3 
50 10.0 1390 26.9 12.2 0.608 5.07 37.9 
60 15.6 1670 32.3 17.6 0.601 5.01 37.5 
70 21.1 2000 38.7 24.0 0.595 4.96 37.1 
a 
80 26.7 2390 46.2 31.5 0.588 4.90 36.7 
90 32.2 2840 54.9 40.2 0.581 4.85 36.3 
100 37.8 3365 65.1 50.4 0.575 4.80 35.9 
110 43.3 3970 76.8 62.1 0.568 4.74 35.5 
120 48.9 4660 90.2 75.5 0.562 4.69 35.1 
130 54.4 5450 105.4 90.7 0.555 4.63 34.7 
140 60.0 6340 122.7 108.0 0.549 4.58 34.3 
—.--n0-«x™— 























part of a bulletin prepared by the Mellon Institute, 
Pittsburgh, for Pittsburgh-Des Moines Steel Company. 
In considering requirements for storing this gas it was 
necessary to present additional data which has been 
authorized for this presentation. 

The research work was done under the direction of 
Dr. James B. Garner, whose assistants were Ludwig 
Adams and Robert M. Stuchell. 


| 1 discussion of the properties of isobutylene is a 








polymerization of isobutylene and butadiene to pro- 
duce the so-called butyl rubbers. 

According to the Baruch report® the estimated pro- 
duction of butyl rubber for 1943 is 62,000 long tons 
and for 1944 is 132,000 long tons. 


Methods of Preparation of Isobutylene 


(1) Isobutane Method. Isobutane (from natural and 
refinery gases) when heated to 600° C, decomposes 
mainly into isobutylene. The by-products are hydro- 
gen with some methane and ethylene. The following 
method is used in isolating the pure substances: di- 
lute sulphuric acid reacts with the other compounds 
in the mixture. The tertiary butyl sulphuric acid 
formed is a liquid and is readily hydrolized by means 
of hot water or dilute alkalis into tertiary butyl alco- 
hol. Tertiary butyl alcohol dehydrates when heated 
with dilute sulphuric acid and yields pure isobuty- 
lene’. 

The catalytic isomerization or transformation of 
normal butane into isobutane is of great importance 
in providing adequate supply of isobutane. Large 
quantities of normal butane are available in natural 
and refinery gases and are therefore of unusual eco- 
nomic values both for the production of synthetic 
rubber and high fuels. 

(2) Isobutyl Alcohol Method. Isobutyl alcohol (a 
substantial by-product of ethyl alcoholic fermentation 
and synthetic methanol) when heated with pure 
aluminum oxide (free of acid) yields isobutylene. 
(Ipatiev, 1903).*° 

(3) Tertiary Butyl Alcohol Method. Tertiary butyl 
alcohol (a large supply is available from cracking oil 
refinery gases) when heated with dilute inorganic 
acids yields isobutylene. This method is in every way 
similar to that development by Butlerow in 1868. 

The isobutylene, as produced, is a gas and must be 
compressed and cooled to liquefy it. It is transported, 
stored, and used most economically in the liquid state. 

It can be readily concluded from the above para- 
graphs that there are simple raw materials for the 
production of isobutylene, namely from manufac- 
tured gas, petroleum refineries, natural gas systems, 
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alcoholic liquor distilleries, and synthetic methanol 


plants. ! 
Physical Properties 
Ht 


. Formula: CH, —C = CH; CG, Hs. 



































1 
2. Molecular Weight: 56.10. 
3. Normal Physical State: ‘Gas, colorless, odorous. 
4. Boiling Point as a Liquid: 4-20.1° F. at 14.7 lbs./sq. in. 
abs.™ ” 
5. Melting Point as a Solid: —232.2° F.” 
6. Specific Gravity as a Gas: 2.011, where air = 1.0. 
7. Specific Gravities as a Liquid: Table 1." Also See 
Chart 1. 
aoa. 2 ee) 
Specific Gravity 
a F, | (Water at 0°C. = 1) 
—48.9 | 56.0 0.6738 
—46.9 —52.5 76.10 
—44.1. | —46.3 .6680 
—40.4 —40.8 .| .6632 
— 34.8. —30.7 .6581 
eS RRR G2 = ORE 6520 
—22.5 — 85 6444 
—19.1 — 24 .6408 
—13.5 | + 7.7 6343 
~- 9.5 ia | +189... ‘ 6299 
SM tdci... i ca saskoptceh ae 6234 
+ 0.1 | +32.2 6190 
+ 23. | +36. 6179 
+ 7.3. | 45.1 6095 
+115. | +62.7 6058 
8. Coefficient of Expansion: 0.001872/C.° between 
—17.8° C. and 10.0° C.” (or 0.00104/F.° between 
0° F. and 50° F.).” 
9. Critical Pressure: 582 Ibs./sq. in. abs. 
10. Critical Temperature: +292.5° F.” 
11. Critical Density: 0.234.” 
12. Vapor Pressures: Table 2. Also see Chart 2. 
; Stat 06lUkl e ie 
a oF. MM. Mercury | Lbs./Sq. In. Abs. 
—79.1 110.4 12.5 0.242 
—59.3 74.6 53.5 1.038 
—55.7 68.3 66.9 1.298 
—52.5 62.5 82.7 1.605 
—48.9 — 56.0 101.9 1.977 
—46.0 50.8 121.1 2.351 
—43.5 46.3 139.2 2.705 
nor a 41.8. 161.6 3.135 
—38.3 — 36.9 185.3 3.600 
—35.3 — 31.5 216.0 4.190 
—30.7 23.2 265.1 5.140 
—29.0 — 0.2 293.9 5.700 
—25.5 13.9 345.3 6.700 
—22.6 — 90 390.9 7.595 
—20.0 — 40 437.5 8.490 
—16.4. ree 510.9 9.900 
—12.0 10.4 610.9 11.75 
— 38 15.6 695.8 13.50 
— 6.6 20.1 760.0 14.70 
— 6.0 etre ey Tw 778.7 15.11 
— 46 25.9... 826.0 16.02 
— 22 28.8 903.0 17.51 
+ 18 35.3.. 1044 20.27 
3.5.. 38.3 1114 21.60 
5.9 | 426. ie 23.55 
88.. JC 7 Fee 1340 26.00 
1L4 52.5 1454 28.25 
13.0 55.4 1535 29.80 
17.4 63.3 1780 34.53 
22.1 71.8 2017 39.10 
13. Explosive Limits in Air: 1.70 to 9.00 percent by 
volume.” 
14. Pounds per U. S. Gallon: 5.16 compared to water 
at 32° F. 
; —13° F. 
15. Refractive Index: 1.3814 at — D~ 
16. Viscosity: .0073 centipoises at 32° F. and 972 mm. 
17. Specific Heat: 0.366 at 68° F. to 284° F.” as a gas. 
0.555 as a liquid. 
18. Latent Heat of Vaporization: 172.5 BTU per Ib.” 


Chemical Properties 
Isobutylene is a very reactive hydrocarbon and it 
has been the subject of extended research. A list of 
68 references during the period of 1825 to 1941 in- 
clusive has been prepared. These references cover the 
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theoretical as well as the technical and commercial 
developments of the chemistry of isobutylene. This 
list is herewith submitted for those interested. Iso- 
butylene is an important industrial chemical in the 
production of synthetic materials*—alkylates, poly- 
gasolines, resins, and synthetic rubber. 

Isobutylene does not oxidize in air to yield per. 
oxides such as is the case with butadiene and styrene, 
The reaction of isobutylene with chlorine does not 
yield the dichloride but does yield, depending upon 
conditions, substitution products—isocrotyl chloride, 
boiling point 68° C. (154.5° F.) and methyl ally] chlo- 
ride, boiling point 72° C. (161.6° F.). The latter sub- 
stance is made in commercial quantities by Shell Ojl 
Company. Isobutylene with hypochlorous acid yields 
isobutyl chlorhydrin which on treatment with dilute 
alkalies gives isobutylene glycol. The glycol in the 
presence of dilute acids undergoes molecular re- 
arrangement and yields isobutylaldehyde. 

Isobutylene in the presence of various catalysts 
such as phosphoric acid, boron trichloride and boron 
trifluoride, adds to isobutane (from n-butane by iso- 
merization) to form the high-octane gasoline or alky- 
lation stock. 

Isobutylene in the presence of an acidic catalyst 
reacts with primary or secondary alcohols to form 
mixed ethers. This characteristic reaction is useful in 
removing it from the other butanes. 

In the presence of certain acid and silicate cata- 
lyzers, isobutylene is converted into polymers con- 
taining from two to seven and even more isobutylene 
units. A catalyst like aluminum chloride produces 
polymers with varying high molecular weights. | 
has been found that by controlling the temperature, 
polymers varying in molecular weight from di- and 
tri-polymers to as high as 300,000 molecular weight 
can be prepared. The physical characteristics of the 
various polymers range from viscous oily liquids to 
rubbery materials and finally to white, tough, elastic 
solids.** Generally speaking these polymers of 1so- 
butylene are linear and hence do not contain olefin 
groupings. These polymers have not been vulcan- 
ized.1* However, they have fine electrical properties 
and maintain these electric properties at temperatures 
as low as —50° C. (—58° F.) and as high as 100°C. 
(212° F.). 

The reactions which isobutylene undergoes in the 
presence of varying concentrations of sulphuric acid 
result in the production of di- and tri-isobutylenes. 
Both of these polymers contain olefine groupings and 
hence are not linear, The di-isobutylene when cata 
lytically hydrogenated yields iso-octane or 2,2,4-tr- 
methyl pentane. ' 

Isobutylene reacts with benzene in the presence 0! 
aluminum chloride and produces tertiary butyl ben- 
zene. A comparable reaction takes places with me- 
taxylene. Both of these reactions are similar to the 
reaction which takes place between benzene and 
ethylene in the production of styrerie. The trinitro 
derivative of the xylene compound is artificial musk. 
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ibration in Lompressor-Plant Piping 


M. L. ARNOLD,* Richfield Oil Corporation 


Bes of compression equipment at high rotative 
speeds and high operating pressures has made many 
of us uncomfortably aware of a phenomenon called 
vibration, which arises specter-like and imparts the 
shakes to piping, designers, and operators. After once 
having been responsible for a condition of this kind, 
engineers dream of designing a plant which is en- 
tirely free of vibration. 

The purpose of this paper is to describe the ave- 
nues by which the engineer may be able to approach 
this Utopia. But first, we will briefly discuss the 
mechanical effect of vibration on piping, the me- 
chanics of vibration, and the origin of the forces 
tausing vibration in compressor-plant piping. 

If piping is subjected to a stress statically applied, 
it will rupture only if the stress exceeds the ultimate 
tensile stress of the metal composing the pipe wall. 
However, if the pipe is subjected to repeated bend- 
ing, such as occurs during vibration, rupture may 
occur even though the maximum stress in the metal 
has been far less than the ultimate tensile stress. 
Rupture of this type is referred to as fatigue failure. 


In general, fatigue failure due to vibration is most 
likely to occur in highly stressed portions of the 
biping system, such as expansion bends, than in less 
stressed portions of the piping system, such as 
straight runs. Failure will occur earlier if the mag- 
nitude, or amplitude, of the vibration is large than 
if the amplitude is small, It will occur at points 
where non-uniformities such as notches or changes 
in cross section occur, rather than in uniform sec- 
tions of piping. 


’ *Presented at the December 7, 1944, monthly meeting, California 
atural Gasoline Association. 


Some of these points are illustrated in Figures 1, 
2, and 3. Figure 1 shows that the number of times a 
piece of steel can be bent before rupture occurs in- 
creases as the maximum bending stress decreases. 
The stress was varied from that shown on the figure 
to zero and back during each cycle. Such a curve is 
called an S-N curve. If a complete reversal of stresses 
had been.effected during each cycle, that is, if the 
stresses had been varied from a tensile stress to a 
comereniens stress of the same magnitude and back, 
the S-N curve would be parallel to the one shown, but 
at each point failure would have occurred at a lesser 
value of maximum stress. The value of the stress over 
the horizontal portion of the curve is referred to as 
the endurance limit of the material. 

Figure 2 shows the effect.of various types of irreg- 
ularities in cross sections upon fatigue strength. Ir- 
regularities of form such as holes, threads, notches, 
sharp shoulders, etc., when present in a pipe or other 
member may produce’.localized ‘stresses. These 
stresses may be much greater than the stress calcu- 
lated by the ordinary formulas of mechanics, For this 
reason irregularities in section must be considered 
in estimating the fatigue strength of piping.” 

Figure 3 illustrates the effect of maximum stress 
and stress range upon endurance strength. The ordi- 
nate is in percent of the ultimate tensile strength of 
ferrous metal and the abscissa is arbitrary. It is ap- 
parent that if the maximum stress is high, only a 
small range of stresses can be tolerated during each 
cycle. If a complete reversal of stresses occurs, the 
maximum permissible stress is 33 percent of the ulti- 
mate tensile stress.* If the maximum stress is greater 
than that shown in the diagram, then the range be- 


{59} 103 









MAXIMUM UNIT STRESS ,(S), LBS. PER 


MAXIMUM UNIT STRESS ,(S), LBS. PER. SQ. IN. 


104 


$233 
§ 8 33 





10% 10° 10° 10” 10° 
CYCLES FOR RUPTURE (N) 


Reference: Johnson, “Materials of Construction.” 


FIGURE 1 
Typical S-N diagram for a ferrous metal 
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FIGURE 2 


S-N diagram for specimens of irregular cross section 
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Goodman's diagram—effect of stress and stress range on 
endurance strength 
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tween the maximum and minimum stress must be 
reduced by reducing the amplitude of the vibratory 
motion. 





Free Harmonic Motion 

The simplest type of vibratory motion is known as 
free harmonic vibration.‘ It is the type of motion 
which would be described if a system composed of 
a weight suspended on a frictionless spring were set 
in motion in a frictionless medium and no external 
force acted upon it. If friction is present, either in 
the spring or in the medium, the resulting motion is 
called free damped vibration. 

The maximum displacement of a vibrating mem- 
ber, such as the weight referred to, is called the am- 
plitude of the vibration. The movement from one 
position of maximum displacement, through the 
mean position to the opposite position of maximum 
displacement and return to the original position is 
known as a cycle, the time required to complete one 
cycle as the period, and the number of cycles de- 
scribed per unit of time as the frequency. 

If a system capable of vibrating is set in motion, 
and no retarding forces act upon it, the frequency at 
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FIGURE 4 equi 
Effect of damping on natural frequency of vibration j defle 
which it oscillates is known as its natural frequency 
of vibration. If the motion is retarded (damped), 
both the amplitude and the frequency of the motion 
is diminished. 
If the retarding force is increased gradually, 4 
value will be found for which the system will not 
vibrate, but when displaced from its position of rest, 
will slowly return to this position. The amount o! 
damping just sufficient to effect this is called “criti 
cal damping.” 
The effect of damping on the natural frequency 
of vibration is given in Figure 4. The ratio of « 
damped to the undamped natural frequency is shown 
as a function of the coefficient of damping. This 
coefficient is defined as the ratio of actual damping 
to critical damping. For the degree of damping ordi 
narily experienced, it can be assumed that the natu- 
ral frequency is not affected. 
Forced Damped Vibrations 
In compressor plants we are interested, not in free 
damped vibration, but in forced damped_ vibrations. : 
€; 







Forced damped vibrations result from the action 0 
periodic forces upon a system susceptible to vibra 
tion. Examples of such disturbing forces are those 
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FIGURE 5 


Natural frequency of vibration of pipe with supported ends 


resulting from the periodic explosions of the charge 
in power cylinders and from the periodic discharge 
of gas from a compressor cylinder. If the frequency 
of the periodic force is the same as the natural fre- 
quency of vibration of the system to which it is 
applied, the periodic force is said to be in resonance 
with the system. 

In general, the preceding remarks, and those which 
follow, apply to any system in which the static de- 
fection of a member is a linear function of the force 
applied. A piece of pipe with the ends supported is 
such a system. Figure 5 shows the natural frequency 
of vibration of various sizes. of pipe supported in 
this manner, for various distances between supports. 

If a force is statically applied to a section of piping 
supported as described, the deflection can be com- 
puted from the usual formulas for deflection of 
beams. However, when the force is applied periodi- 
cally, the resulting deflection, or amplitude, may 
equal, exceed, or be less than the computed static 
deflection. 
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MAGNIFICATION FACTOR 


° 05 1.0 1.5 2.0 25 
RATIO OF FREQUENCY OF DISTURBING FORCE TO 
NATURAL FREQUENCY OF THE DISTURBED SYSTEM 


Reference: Marks, “Mechanical Engineers Handbook,” 4th edition. 


FIGURE 6 
Magnification factor 


The ratio between the deflection obtained when 
the force is applied periodically and the deflection 
caused by the same force statically applied is called 
the magnification factor. if 

This factor is variable with the ratio of the fre- 
quency of the applied force to the natural frequency 
of vibration of the system and with coefficient of 
damping of the system. The relationship is shown in 
Figure 6. As shown by the figure, at resonance, a 
small disturbing force can cause a forced vibration 
of large amplitude. 


Beat Frequencies 


If several disturbing periodic forces act simulta- 
neously on a system, the amplitudes of the forces 
add algebraically. If the forces are of different fre- 


A cos 10 @t> Acos 8 wi 
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Reference: Freberg and Kemler, “Elements of Mechanical Vibration.” 
FIGURE 7 


Graphical representation of force causing harmonic vibration 
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Reference: Freberg and Kemer, “Elements of Mechanical Vibration.” 
FIGURE 8 


Beat frequency resulting from simultaneous action of forces 
shown in Figure 7 


quency, beat frequencies result, For example, if the 
two periodic forces shown in Figure 7 act simultane- 
ously on a system, the beat frequencies shown in 
Figure 8 result. 

The disturbing periodic forces with which we are 
concerned in compressor plants originate from two 
sources. These are the rotating and reciprocating 
parts of the engine and compressor, and the dis- 
charge of gas from the compressor cylinders. 

The magnitude of the forces created by the moving 
parts depends largely upon the degree to which these 
parts have been counterbalanced. The frequency of 
the force is a function of engine speed and the num- 
ber of cylinders. 

These forces are transmitted as pressure waves 
through the frame of the engine to the foundation 
and thence to the surroundings and piping. The 
pressure waves travel at a speed approximately equal 
to the Velocity of sound in the material through 
which the wave is being transmitted.° 

The amplitude of the pressure waves is consider- 
ably reduced by damping during transmission. A 
further reduction in force occurs by reflection when 
the wave is transmitted from a material in which the 
velocity of propagation is high to one in which the 
velocity is lower. For example, at the interface be-* 
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tween the cast-iron bed plate and the concrete foun- 
dation, approximately 73 percent of the force of the 
wave is reflected back into the engine frame. The 
force is further reduced as the wave passes from con- 
crete to dry earth.. Even though these forces are 
greatly diminished before reaching the piping, they 
cannot be dismissed as possible causes of vibration. 
For it has been shown in Figure 5 that at resonance, 
the magnification factor may approach infinity, and 
very small forces cause vibrations of large amplitude. 


Change in Direction 


The disturbance due to the periodic discharge of 
gas from the compressor cylinder is evidenced prin- 
cipally at points of change in direction of the piping. 
For when a fluid flowing through a pipe is made to 
change direction, as at a tee, elbow, or pipe bend, 
a reactive force is created. The magnitude of this 
force is proportional to the mass velocity of the 
flowing fluid and to the change in direction.*® Since 
the velocity of flow from a compressor cylinder 
varies periodically, a periodic reactive force is created 
when the gas is caused to change direction. The fre- 
quency of the force is a function of the speéd of the 
compressor, the number of cylinders connected to 
the line, the crank angle between the cylinders and 
whether the cylinders are single or double acting.’ 

This periodic discharge of gas is also sometimes 
responsible for the existence of abnormal pressures 
in compressor piping. This results from the forma- 
tion of standing pressure waves in the piping. These 
are created by reflection when the length of a dis- 
charge pipe is such that its-resonant frequency is 
equal to the frequency of the discharge of gas from 
the compressor cylinder. The resonant frequency of 
a pipe is a function of its length and the velocity of 
sound in the gas flowing through it.*® 

At this point we are in a position somewhat similar 
to that of a young man who has been sitting on a 
pier listening to a lecture on the theoretical aspects 
of swimming, such as the lows of gravity and bouy- 
ancy, but who has never been in the water. So sup- 
pose we ali take a deep breath and prepare to try 
out some of the theory we have been listening to. 
But before actually taking the plunge, it might be 
well to briefly summarize the discussion so far. It 
can be done as follows: 

1, Vibration in compresor-plant piping is caused by peri- 
odic forces originating in the compression equipment. 

. These periodic forces are transmitted from the equip- 
ment to the piping either through the foundations and 
surroundings or by means of the flowing gas. 

3. The vibration resulting from the crplication of these 
periodic forces to the piping is most likely to be de- 
structive if the frequency of the forces is approximately 
equal to the natural frequency of vibration of the piping. 


Nm 


Solution of the Problem 


This summary indicates that there are three ave- 
nues of approach to the solution of the problem of 
designing a compressor plant which will be free of 
troublesome piping vibration. These avenues are as 
follows: : 

1. Design the compression equipment in such a way that 

all disturbing forces are eliminated. 

2. Isolate the sources of disturbing forces from the piping 

system. , 

3. Design the piping; system in such a way that it will not 

be affected by: any of the periodic forces likely to occur. 

These avenues will be explored one by one. 

The problem of designing equipment which is 
free of disturbing forces we will leave to the equip- 
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ment manufacturers. In a paper presented before the 
association by Engleman and Chrzan, we were told 
of the extent to which it is possible to reduce engine 
unbalance.® 

Forces due to unbalance can also be minimized by 
resorting to massive foundations. In this respect it i:as 
been stated that the soil on which a foundation rests 
adds considerably to the effective mass of the foun- 
dation because the mass of the soil, as well as the 
mass of the foundation must be accelerated during 
lateral vibration." This would indicate the desirabil- 
ity of compressor foundations having large’ spread 
footings. 

The forces arising from the periodic flow of gas 
from the compressors wii: probably always be with 
us, unless reciprocating compressors are replaced 
with units of the centrifugal or rotary type. The 
flow from a reciprocating machine can be im- 
proved, if instead of a single large cylinder several 
small cylinders are used, driven by throws uni- 
formly spaced around the crankshaft. This will de- 
crease the amplitude of the disturbance, but the 
frequency will be increased. 

In other industries much progress has already been 
made along the second avenue of approach. It has 
been demonstrated that a source of disturbing peri- 
odic forces, such as a gas engine, can be isolated from 
its surroundings with almost any desired degree of 
completeness by mounting the machine on elastic 
supports. For small masses, springs, rubber, cork- 
board and felt supports are available. For large 
masses springs, or springs in combination with one 
of the other materials, are generally used. It is stated 
that machines weighing up to 450 tons have been 
satisfactorily isolated in this way.” 

Buildings have been isolated from vibrations trans- 
mitted to foundations by erecting the columns on 
pads made of alternate layers of lead and asbestos.” 


Elastic Supports 

Great care must be used in designing elastic sup- 
ports. If improperly designed, the forces transmitted 
to the surroundings may be magnified rather than 
reduced. 

The ratio of the force transmitted through an 
elastic support to the disturbing force is called the 
transmissibility of the support. The transmissibility 
is a function of the ratio of the frequency of the force 
being isolated to the natural frequency of vibration of 
the elastic support. Figure 9 shows, for various damp- 
ing coefficients, how this ratio affects the transmissi- 
bility. It is apparent that unless the ratio is greater 
than 1.414, no reduction is accomplished, and that if 
the ratio is in the vicinity of 1, the force transmitted 
to the surroundings is increased. 

Damping is undesirable for ratios greater than 
1.414 unless the disturbing force is of such a variable 
frequency, that the ratio may approach one during a 
portion of the operation. In this case, a damping 
device must be used. It can be adjusted to come into 
action only in case the amplitude of the transmitted 
force exceeds a certain value. 

Figure 10 shows for various disturbing frequencies 
and percentage reduction of force, the natural fre- 
quency required of the elastic Support, and also the 
amount which the support must deflect statically 
when loaded with the machine which it is desired to 
isolate. 

The theory of elastic engine supports has been dis- 
cussed at length in a paper by Rosenzweig.“ 

As an alternate to isolating engines from the piping, 
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piping can be isolated from the engines. If it is neces- 
sary to support piping from the engine foundations 
or from. structures affected by engine vibrations, 
elastic piping supports can be used. These may be 
steel springs if the piping is suspended from a struc- 
ture, and steel springs or rubber if the piping is sup- 
ported from the foundation. 

In this latter case, the piping can also be protected 
from pressure waves transmitted from the foundation 
by causing a portion of the force of the wave to be 
reflected back into the foundation. This is accom- 
plished by interposing between the support and the 
foundation a layer of material in which the velocity 
of sound is low as compared to the velocity of sound 
in concrete. Examples of such materials are rubber, 
cork, and dry sand. If rubber is used, approximately 
80 percent of the force will be reflected back into 
the concrete. 


Changes in Velocity 


The problem of isolating pipe bends from changes 
in velocity of the flowing fluid is more difficult. Some 
degree of uniformity of flow in the lines to and from 
the compressors may be attained by the use of appa- 
ratus similar to that used to muffle the exhaust from 
an engine. However, the problem is more difficult. A 
muffler attempts only to suppress vibrations in the 
audible sound range while here we are concerned 
with securing a constant flow velocity. It may be 
possible to solve the problem by acoustical methods.*® 

The third and final avenue of approach is careful, 
intelligent piping design. Supports should be spaced 
so that no part of the piping system has its natural 
frequency of vibration equal or nearly equal to the 
frequency of any periodic force created by the engine 
or compressor. As was noted in the discussion of 
Figure 6, if the supports are spaced so that the ratio 
of the frequency of the disturbing force to the natural 
frequency of the piping is greater than 1.4, magnifica- 
tion factors of less than 1 can be obtained. This will 
result in piping which will be almost free of vibra- 
tion. A disadvantage of designing for ratios in this 
range is that when an engine is shut down, at some 
instant before it comes to rest, the frequency of the 
forces which it emits will be in resonance with the 
piping. This might cause destructive vibration. While 
this difficulty can be overcome by installing vibration 
dampners on the piping, it is probably safer practice 
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FIGURE 9 
Transmissibility of elastic supports 
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Vibration isolation frequency-static deflection chart 


to design for ratios of between 0.25 and 0.50, even 
though this results in magnification factors slightly 
greater than 1. 

Pipe Supports 


Particular attention must be given to supporting 
piping at points where changes in direction occur. At 
these points, the piping is subject to both the forces 
eminating from the engine and those set up by the 
pulsating flow of gas from the compressor cylinders. 
In case the change in direction is installed for the 
purpose of securing flexibility, it may be necessary to 
use springs or other types of elastic supports. 

It might be possible to elimiante vibration in ex- 
pansion bends if they were designed to be symmetri- 
cal about an axis coincident with that of the main 
pipe line. In this case components of pressure in all 
directions, except the original direction of flow, 
would neutralize each other. 

Lengths of piping between the compressor cylinder 
and the surge chamber or header, and between surge 
chamber and header, or between headers, should not 
be equal to the resonant length for the frequency at 
which gas pulsates in the line. If resonant lengths 
cannot be avoided, the magnitude of the standing 
pressure wave formed can be limited by installing a 
condenser or surge chamber in the line near the com- 
pressor cylinder. The required volumetric capacity of 
the condenser is a function of the piston displacement 
of the cylinder, the normal pressure in the line, and 
the permissible pressure rise.” ' 

Now, even the best of engineers sometimes make 
mistakes. Either errors of omission, or the other kind. 
So it is always well to have a few aces up the sleeve 
just in case there is a joker somewhere in the design. 
The standard method of dealing with a vibrating 
pipe is to,install more supports and more and heavier 
pipe clamps. This is equivalent to increasing the 
natural frequency of vibration of the piping. The 
natural frequency of vibration of a section of piping 
can also be increased by attaching a spring to it. The 
spring is selected and loaded so that the natural fre- 
quency of the spring, load, and piping is sufficiently 
greater than the disturbing frequency to reduce the 
magnification factor by the required amount. 

Another approach as indicated by the Magnifica- 
tion Factor Chart, Figure 6, is to reduce the number 
of supports. In this way magnification factors of less 
tham one can be obtained. The-hazards of this ap- 
proach should be kept in mind when it is used. 

The amplitude of the vibration can also be limited 
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by the installation of damping devices such as hy- 
draulic shock absorbers of friction-type snubbers. 
Another effective means of reducing vibration in 
piping is the use of dynamic vibration absorbers. 
These consist of a weight suspended on an elastic 
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Reference: Freberg and Kemler, “Elements of Mechanical Vibration.”’ 


FIGURE 11 
Effect of dynamic vibration absorbers 





A. Faticue STRENGTH. : 
Reference—Johnson: Materials of Construction, Chap- 
ter 
A formula for determining the maximum permissible unit 
stress during a cycle is as follows: 


0.55 
Smax ae 


S. = Ultimate tensile strength of the material. 
r= Ratio of minimum to maximum stress during the 
cycle. 
S. can be replaced by Sw. 


5S. == TS Ve ae 
~~ Factor of Safety 
Another formula, developed on a different basis is as 
follows: 
2S: 


S: 
(dI—n)+ 5 +r) 


5: = The endurance limit for completely reversed stresses. 
y= Yield Strength. 


B. VIBRATION. : 
Reference—Freberg & Kemler: Elements of Mechanical 


Vibration. 


1. Free Harmonic Vibration. 
The natural frequency of vibration (f.) of a*mass sus- 
pended from a spring of negligible mass is 


w= 5 VE Kg 


= Spring constant (Ib.)/(in.). 
Acceleration (in.)/(Sec.)* due to gravity. 
w= Weight (Ibs.). 
= 3.1416. 
ion Natural frequency of vibration, cycles per second. 
The spring constant (K) for two springs in parallel and 
having constant K, and Kg, respectively, is 
K= K, + Ka. 
If the same springs operate in series, the constant (K) for 
the system is 


K, K; 
K-K+K, 
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member from the vibrating piping. The natural fre- 
quency of the weight and elastic suspension should 
be the same as the natural frequency of the vibrating 
member. The relationship between the amplitude of 
the vibration of the original member in such a system 
and the ratio of the frequency of the disturbing force 
to the natural frequency of the compensating systems 
is shown in Figure 11 for zero damping and for a 
damping coefficient of 0.10. Inspection of the figure 
shows that the device cannot be used if the range of 
disturbing frequencies is too great. 1 

Those remarks practically conclude the paper. 9 4). 
Some of you, no doubt, would have appreciated a § gray 


mathematical presentation of the subject. This was 4. 
purposely avoided because the mathematics is fully If 
developed in books dealing with special phases of the J the 
subject. These books and some of the formulas to be J SP! 
found therein are listed in the appendix. my 


The principal aim of the paper has been to give you & spri 
a Cook’s tour prospectus of the three avenues'of § the 
approach to the problem of designing compressor 
plants which will be free of troublesome piping vibra- 
tion. It will have been accomplished if you have been 


FORMULAS 


encouraged to further explore these approaches. Re 
T! 
The spring constant is further defined as Was, 
F WwW 
a zero 
seat tall 
F = Force in pounds acting on spring. _- 
d= Deflection of spring in inches. 
Ww T 
d= K 
K eS l Xs: 
Wed 
a ber C.F 
i= 27 \ d R 
Bala 
The natural frequency of vibration of a beam, such as a T 


pipe between supports, can be approximated by computing 

the maximum deflection due to its own weight and substitut- 

ing in the above formula. For an exact method see Timo- elast 
shenko: Vibration Problems in Engineering. 


2. Forced Damped Vibration. 
If a periodic force acts upon a system susceptible to vibra- 
tion, the amplitude of the resulting vibration is 








F \ rae. cade’ Nae — as ( saa 
x= V MM. in th 
K ) ( : :) At 
valu 
X = Amplitude of the forced vibration. _ 
V= Frequency of the disturbing force (radians per 
second). 
W.=—2 7 f, radians per second. 
C= Coefficient of damping = Ratio of actual damping 
to critical damping. 
the t 
W 
Critical Damping = 2 | wv 
the term 
1 
_ aa - \ r ia PT 
- 5 ce. # inj 
that 
‘ : : . tensi 
is called the magnification factor and is shown in Figure 6. a 
Febry 
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3. Elastic Supports. 

If a vibrating machine is supported on a sub-structure by 
an elastic medium, the ratio of the force transmitted to the 
substructure to the disturbing force is. 


- “1/2 


ecm) 
(Gi) ) +(2e-We) 


T.R. = Transmissibility = Ratio of force transmitted to 
substructure to disturbing force. This relationship is shown 
graphically in Figure 9. 

4. Dynamic Vibration Absorber. 

If a body is vibrating it is possible to reduce or eliminate 
the vibration by suspending from the vibrating body a weight 
supported by an elastic member. If W: and K, represent the 
weight and spring constant of the system in which the vibra- 
tion is occurring and W: and Kz represent the weight and 
spring constant of the system suspended from it to control 
the vibration, then the amplitude of the movement of W; 


is as follows: 
'— (Wa) Bee 
aes) lb+£- (wa) -k 
wen HE)” 
we= (We) 


This function is shown graphically in Figure 8. When V = 
Ww, the amplitude of the motion of W: may be reduced to 


























K; _ 3 
zero by making or since —— >= 


WwW. W,’ WwW 


be expressed as m & I 


= 


The amplitude of motion of Ws is 


EMG) + e-@ I- 


C. PROPAGATION OF PRESSURE WAVES. 

Reference—Thornton: Mechanics Applied to Vibration and 
Balancing, Chapter 4. 

The rate of propagation of pressure waves through an 


Eg 7: 


elastic medium is a= ae 


1 
a this may also 








a= Rate of propagation of disturbance (ft.)/Sec. 
E= Modulus of Elasticity of medium (Ibs. )/(ft.)? 
g = Acceleration of gravity (ft.)/(Sec.) 

d= Density (lbs.)/(ft.)* 


_ This is sensibly the velocity at which sound is propagated 
in the material. 

At the interface between two materials having dissimilar 
values of a, a portion of the stress due to pressure waves will 
be reflected back. If Pa is the stress due to the original wave, 
then the reflected stress will be 


_ [ (Es ds) — (Es Gh) 
r= [eee ay | Po 


the transmitted stress is 


2 Pa 
Po ee tN 
“ERY 


Subscript 1 refers to the medium from which the stress is 
ing transmitted. Subscript 2 refers to the medium to which 
the stress is being transmitted. A negative value indicates 
panel the reflected or transmitted stress produces a state of 
ension. 
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D. Pressure Due To DEvIATED FLow. 

Reference—Marks: Mechanical Engineers Handbook, 4th 
Edition, Page 279. 

If the direction of flow of a stream is changed, the pres- 
sure or thrust in the direction before turning is 


P = (Qw V/g) (1—cosB) 

Q = Quantity flowing per second. 

w = Weight of unit volume of fluid. 

V = Velocity of fluid. 

g = Gravity acceleration constant. 

B= Angle through which flow is deviated, measured 
from direction before turning. 


The total résultant spores is 
P= (QwV/g) [2(1 — cosB)]” 


The direction of the resultant force is 90° from midwa 
between the original and final direction of the flowing liquid. 
E, RESONANT LENGTH OF PIPEs. 

Reference—Olson: Elements of Acoustical Engineering, 
Page 47. 

The fundamental resonant frequency of a pipe open at both 


ends is f = - 


If the pipe is closed at one end f = 41 


= resonant frequency in cycles per sec. 
a= velocity of sound in gas in ft. per sec. 
L= length of pipe in feet. 


In the case of a pipe closed at one énd, such as between a 
compressor cylinder and surge chamber or header, lengths 
corresponding to the fundamental frequency should be 
avoided, and if possible the second harmonic. 

In the case of a pipe open at both.ends, such as between a 
surge chamber and a header, or between two headers, lengths 
corresponding to the fundamental and, if possible, the third 
harmonic, should be avoided. 

F. WEIGHT OF FOUNDATION. 

Reference—Slocum: Noise and 
Page 44. 

The weight of a foundation which will result in a given 
amplitude of the lateral motion b of a foundation and re- 
ciprocating machine of horizontal type is given as follows: 


) is es 


Vibration Engineering, 


W.= 


r 1 
paER | Wet wal 1+ 


W. = Weight of foundation. 

Total dead weight of engine—lbs. 

Weight of reciprocating parts—lbs. 

W: = Weight of eccentric rotating parts—lbs. 

Crank radius in inches. 

Amplitude of vibrating motion—inches. 

q = Length of connecting rod/length of crank. 

k = Ratio of mass of soil accelerated to mass of founda- 
tion. In the example given, the factor was assumed 
to be 10. 


orn 
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A REVIEW of the twelve previous papers of this 
series can best be made by solving several typical 
exercises which illustrate the principles set forth. 
A distinction is made between exercises and prob- 
lems in that the exercise is far more simple than 
the problem, the latter being so complicated in nature 
that a number of simplifying assumptions usually 
are set up before even an attempt is made at the solu- 
tion. A problem in the strict sense appears to be so 
involved at first sight that no solution can be ob- 
tained readily. Furthermore no two engineers, work- 
ing independently, will come out with the same solu- 
tion, in view of the wide variety of viewpoints and 
assumptions expressed by technical men. The prob- 
lem method of instruction is often somewhat slow 
and painful but it is the soundest one for the engi- 
neering student to follow. 


Differential Versus Equilibrium Flash Vaporization 


In one paper the author has briefly explained the 
nature of these two vaporization processes. Each 
process has its place to fill in the industrial plant, 
depending upon the particular situation at hand or 
the special product to be manufactured. The differ- 
ential or batch method is one in which the evolved 
vapor is removed from the vessel as soon as it is 
formed, the temperature being raised continuously 
with a constant pressure or the pressure being low- 
ered gradually at constant temperature. Other terms 
such as “unsteady state,” “transient” or “non-flow” 
might also be used to this differential 
process. 

The equilibrium flash vaporization is one in which 
all the evolved vapor is in close contact with ‘its 
residual liquid at all times. The pipe still and flash 
chamber, operating under steady state flow condi- 
tions is the.most common type of apparatus falling 
within this type of process. Although the pressure 
and temperature may vary from point to point in the 


describe 
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equipment, the conditions at any one point remain 
constant from hour to hour. 

A combination of these two processes is found in 
the conventional stage-separation method of recov- 
ering crude oil and distillates from oil and gas reser- 
voirs. This method is differential in that the release 
of gas takes place at various pressure levels, how- 
ever it is equilibrium flash in so far as the process 
follows the steady flow into and out of each separator 
in the system, 

Piromov and Beiswenger® have simplified the de 
termination of a flash vaporization curve for any 
typical crude oil establishing an empirical relation- 
ship between the true boiling point or differential 
vaporization and the “flash” vaporization curve. They 
found that over a large part of the distillation range, 
the “flash” yields a higher vaporization for the same 
temperature. 

The difference between a batch and a continuous 
distillation can best be brought out by an illustration 
such as the following exercise :— 

A mixture consisting of 40 mol percent propane 
and 60 mol percent normal butane is subjected to 4 
batch distillation at a constant pressure of 100 pounds 
per square inch absolute until 50 mol percent of the 
blend is taken off as vapor overhead from the still. 

(a) What will be the initial and final temperatures 
required to effect this batch operation? Figure 1(A). 

(b) If the above mixture is heated in a pipe coil 
and “flashed” under equilibrium vaporization cond 
tions in a vessel at a pressure of 100 pounds pef 
square inch absolute. What temperature will be 
required in the vessel and its contents to bring about 
50 mol percent vaporization? Figure 1(B). 



























Solution: 

Part (a) 

For this batch operation, a complete derivation of Ray- 
leigh’s equation is. given in Walker, Lewis, and McAdams 
Principles of Chemical Engineering.* The initial, temperature 
required to start vaporization (or the bubble point) is deter 
mined by the cut and try method and found to be approx! 
mately 95° F. The calculation is made on the basis of 1 
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BATCH STILL 


FIGURE 1 (A) 
Differential vaporization 











mols of charge tc the still. The term © is the relative vola- 
tility of propane to that of normal butane, or the ratio of 
their respective vapor pressures; L, and Lz are the number 
§ mols of feed and residue respectively. X: and X:2 are the 
corresponding mol fractions of propane in the feed and 


























residue. 
Part (a) 
Partial 
Mol pressure 
V.P. Frac. in liquid 
C= 19x 4= 71.6 } cor 
C.= 50x.6= 3005 3t9 F. 
101.6 
x«=352 L.-—-10 L=%N i.=—4 X:=? 
Li. X; (1— X2) | (=== 
_ L - Ine E: X; wis 2% + Ine = . 
1 0.4(1 — Xz) (—X:) 
ino2 = - 252. Ine ‘ » x (0.6) + In. 0.6 






: fi=sBe ] 
2.52 In [ 0.6 


2.52 In2=In- 0.667+-1n IAS XY “]i2 52 In( 1—X2)—2.52 1n(0.6) 


7 (1—X:) (1— X:)*" 
1.75 + 0.406 = In it 7 =s 
se Ae 


(1— X;)** av [ ao) |" 
in| x. | = 0,864 x: 
[Residue] 


X: = 0.195 or X3 = .195 (Cs in liquid) 
X, = .805 (C, in liquid) 





1— 
2.52 In2= line 0.667 [= 












Final Temp. = 116°F. 







































Part (b) 
100y; = psxs 
100ys = pax 
0.4 = 0.5xs + 0.5y: 
Xs oe X= 1 
Ysty=—!1 
Ps = rs P= Oy P= 346= Ha 
Xs X4 Ps YsX3 
x4(1 Vs) ie 0.6 — 0.5x, al : 
3.46 = ya(1 — xx) ve 0.5 — 1.2— x, 
_ x4(1 _x(1—1.2+ X4) y & 0.2x.4 — — S. 
3.46 = x) (12—m) ~ 12—22x4+x0 





4.15 —7.61x. + 3.46x.° = 0:2x4 + x 
2.46x2 —7.41x+415=0 x’ tS ota + 1,688'= 0 








.01 — 1.52 
%= 3.01 + (9.06 —6.15)4= SO he .745 (mol. frac. of 
normal butane in residue.) 
ps = 214 ts = 108° 
P= 61 ts = 108° 
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FLASH ORUM 


FIGURE 1 (B) 
Flash vaporization 





Batch vaporization would therefore require a higher 
temperature to effect 50 percent vaporization. 


The Physical State of a System 


The phase rule is a very useful generalization 
when one wishes to determine the physical state of 
certain materials confined in a vessel under a fixed 
temperature and pressure, 

The following set of exercises are suggested as a 
test of one’s ability to determine the state of a sys- 
tem. 

In each of the following cases, determine the phys- 
ical state of the chemical compounds present in a 
cylinder equipped with a frictionless piston and if 
possible the mol fraction of each compound in each 
phase. State any simplifying assumptions you may 
see fit to make, giving your reason for doing so. 

(a) 2 pounds each of water and air at 212° F. and 
16 pounds per square inch absolute. 

(b) 2 pounds each of water and air at 212° F. and 
40 pounds per square inch absolute. 

(c) 1 pound mol each of normal butane and nor- 
mal pentane at 100° F, and 50 pounds per square inch 
absolute. 

(d) 1 pound mol each of NC, and NC, at 100° 
F. and 20 pounds per square inch absolute. 

(e) A mixture of NC, and NC, at 100° F. and 28 
pounds per square inch absolute. 

(f) What is the dew point of a mixture consisting 
of 1 pound of steam and 3 pounds of NC, vapor? The 
pressure is to be held constant at 10 pounds per 
square inch absolute? What is the composition of 
the first drop of condensate? What is the bubble 
point for the water-pentane mixture? At what tem- 
perature will pentane start to condense? 


Solution: 

(a) It is easily seen that some vaporization will take place 
since air under these conditions is so slightly soluble in 
water; furthermore, the water is under a total pressure only 
a little above its vapor pressure. It is assumed at first that 
the mixture is totally vaporized, in order to determine the 
partial pressure of each component in the vapor phase. 








Mol. Total Partial Pressure 
Lbs. Lb. Mols, Frac. Pr. In Vapor 
Water 2+ 18 = .111 62 & 16 = 9.9 Ibs./sq. in. abs. 
Air 1 — 29 == .069 -38.xX 16 = 6.1 lbs./sq. in. abs. 
-180 1.00 16.0 


The assumption is valid since the partial pressure 
of the water vapor is less than the vapor pressure of 
water, making it impossible for liquid water to exist 
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in the cylinder. The solubility of air in water is neg- 
lected in this calculation. 


(b) The assumption is made again that the cylinder is 
filled with vapor only. 


Mol. Total 
Lbs. Mols. Frac. Pr. Partial Pressure 
Water 2 lll -62 xX 40 = 24.8 Ibs./sq. in. abs. 
Air 2 .069 38 x 40 = 15.2 Ibs./sq. in. abs. 


Since this gives a partial pressure of 24.8 pounds 
per square inch absolute for the water vapor, it is 
easily seen that such a condition cannot exist as the 
vapor pressure of water is only 14.7 pounds per 
square inch absolute. Therefore two phases must 
exist. The partial pressure of water vapor is neces- 
sarily the same as the vapor pressure of the liquid 
water when equilibrium exists. The vapor above the 
water consists of: 





Vol. or Mol. 
Partial Pressure Fraction 
Sy, WE. od) wnsee edo cB@eeua see 14.7 Ibs. /aq. in. .367 
Air ede ats bake 25.3 Ibe./aq. in. *.633 
1.000 


(c) 
If the total pressure in the cylinder is greater 
than the vapor pressure or bubble point of the mix- 
ture, the two hydrocarbons would be in liquid form. 


Vapor Molfrac. Partial 
pressure in liquid pressure 
5S3 x 5 = 25 
16 x 5 = 80 


Normal butane 
Normal pentane 


: 34.5 total vapor pressure 
Che mixture would therefore be in liquid form. 


(d) 
It is assumed that the mixture is all vapor. 
By Raoult’s law: 
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FIGURE 2 


Fractionation of a Binary Mixture in an actual tower. (Comparison of 


liquid and vapor composition around a plate.) 
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It is readily seen that it will take a higher pressure 
to start condensation, therefore the above assumption 
is valid. 

The dew point can be determined by trial and 
error. 

Assume the total oeeoewre = 25 Ib. 


N butane <X.5=53 x. X= 236 
N pentane 25x .5=16 x: xs =° .780 
1.016 

Assume the total pressure = 24 Ib. 
N butane 24x .5=53 x, X« = .226 
N pentane 244X.5=16 xs xX. = = .750 
976 


The dew point is approximately 24.5 pounds per 
square inch absolute. 

(e) Since 28 pounds pressure is between the 245 
pounds dew point and 34.5 pounds bubble point, the 
mixture must be part vapor and part liquid. The 
composition of each phase can be determined as 


follows: 


7 = x 
(1) N butane 28 y= = 33 X« 
(2) N pentane 28 = 16 Xs 


Since ye+ ys=1 and x sf xs =0, we 
can rewrite equation (2) 








(3) N pentane 28 (1-ys) = 16(1-x,) 
Adding (1) and (3) 
a= —_ 16 “+ 37 X4 
, , {xe== .324 (N butane) ——— ya .614 (CN butane) 
Liquid = |xs== .676 (N pentane) Vapor Ys = .386 (N pentane) 
1.000 1.000 





(f) 
The dew point for two components which are 
immiscible in the liquid state cannot be determined 





by Raoult’s law, since each component exerts its 
own vapor pressure independent of the other. 
Total Partial 
lbs. lb/mol = lb mols mol frac Pr pressure 
Water 1 + 18 = .0555 7+ xX 0 = 57 
N pentane 3+ 72 = .0417 43 xK 10 = 43 
0972 1.00 


Referring to a standard set of steam tables, it is 
found that water has a vapor pressure of 5.7 pounds 
at 168° F. The first drop of condénsate will therefore 
be water. 

The bubble point or vapor pressure of the mixture 
will be the temperature at which the sum of the 

vapor pressures will equal 10 pounds per square inch 
absolute. By trial and error, this temperature is 
found to be 75° F. (approximately). 


vapor pressure 
Water = 0.43 Ibs./saq. in. abs. 
N pentane = 9.57 lbs./sq. in. abs. 


10.00 


As the temperature is lowered below 168° F., steam 
continues to condense out of the vapor, causing the 
partial pressure of the normal pentane to rise. When 
a temperature of 75° F. is reached the pentane starts 
to condense, out of the vapor, and continues to con- 
dense out, at 75° F. until the bubble point is reached. 


Fractionator Operation 
(1) In any commercial tower operating with 4 


40 finite reflux ratio of overflow to product, how does 


the composition of the more volatile hydrocarbon in 
a binary liquid mixture on a tray compare in richness 
with the same component in the vapor both above 
and below that tray? 

The more volatile component is leaner in the liquid 








Petroleum Refiner—V ol. 24, No. ¢ 





The 
thar 
shov 
sect 
plate 


AICL. FRAC 1 VAPOR OF 
MORE VOLATILE COMPONENT 


Febru, 








-SSure 
Iption 


| and 


> per 


245 
‘ the 
The 


d as 


ne) 


are 
ined 
s its 


ial 
ire 


2am 

the 
hen 
arts 
‘on- 
ed. 


1a 
oes 
) in 
ess 
ove 


uid 


than it is in either the vapor above or below the tray. 
The vapor above the tray is richer in that component 
than the vapor below the tray. This fact can be 
shown (Figure 2) graphically by reference to a small 
section of the tower either above or below the feed 
plate. 

(2) In any adiabatic fractionator operating at 100 
percent efficiency with total reflux or an infinite ratio 
of overflow (or reflux) to product, how does the more 
volatile hydrocarbon in the liquid on a tray compare 
with the vapor above and below the tray? 

The vapor above is richer in the more volatile 
component than the liquid. 

The vapor below has the same composition as the 
liquid on the tray into which the vapor is rising. 
(Figure 3.) 

Although one rarely thinks of a bubble-plate tower 
as a heat exchanger, it is nevertheless, in a way, such 
a piece of apparatus. The upward flowing vapor 
stream is carrying latent heat towards the top of the 
tower and the reflux is picking up sensible heat as it 
flows downward. The efficiency of a bubble plate has 
been measured by Carey’ in terms of this heat ex- 
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FIGURE 3 


Froctionation of @ Binary Mixture with total reflux. Vapor and liquid 
compositions around a plate. 
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FIGURE 4 


The fractionator as a heat exchanger. (Temperature relationships 
between vapor and liquid.) 


change. Figure 4 shows the temperature changes 
which might be apt to take place in the flow of the 
vapor through a plate and the liquid across the plate. 
The resistance to the flow of heat from the vapor 
into the liquid prevents the complete attainment of 
a temperature equilibrium in the finite contact be- 
tween the two phases. 

In a total reflux tower or one in which equilibrium 
is attained on each tray, the vapor will emerge at the 
same temperature as the liquid from which it is 


rising. 
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tundamentals in Automatic Control 
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Tiers wartime production and, by all indications postwar 
production, too, calls for immediate full and more complete 
understanding and appreciation of the fundamentals of auto- 
matic control. Peace may assure industry more time for 
study, examination and experiment. Yet, it will be found that 
what is known now about automatic control fundamentals, 
and the more they are understood and appreciated, the 
speedier will be the conversion to postwar requirements. 

Instruments, particularly controllers, have become increas- 
ingly effective in meeting wartime demands for greater out- 
put, higher quality and increased operational efficiency. With 
a promise of an increase in both domestic and foreign com- 
modity competition after the war, plus an even greater com- 
petitive wage situation due to world conditions, all three 
factors—quality, efficiency and speed—will be the basis for 
American industrial success. That success can be attained in 
great part through a realization now that automatic control 
and its fundamentals are important. 

Proportional controi is a mode of control which positions 
the control valve in accordance with magnitude of the con- 
trolled variable. This control function is largely stabilizing 
and, if not too great, forces the controlled variable to line out 
at some point, It will not prevent permanent deviation from 
the control point upon a change in load. 

Reset response provides an additional increment of valve 
position in proportion to the deviation and the time of devia- 
tion of the controlled variable from the control point. This 
control function has very little stabilizing effect but, if not 
too great, tends to prevent deviation from the control point 
for changes in load. 

From these definitions it is obvious that the control system 
and the process must be considered together as a dynamic 
unit, since a change in one part carries through so as to 
affect the whole system. Thus, automatic control must always 
be measured in terms of moving or dynamic conditions, not 
steady or static conditions. One proof of this is shown by the 
fact that a deviation must be detected before the controller 
can act. Therefore, a deviation, no matter how small, must 
occur. 

In nearly all cases discussed here the controlled variable 
will be temperature. The discussion applies in general, how- 
ever, to the control of pressure, flow, and liquid level when 
allowances are made for the greatly different process char- 
acteristics. 

Action of Control Responses 


Disregarding the process for the moment, we wish to study 
the pen and valve movements when proportional and reset 
responses are used in the control system. Figure 1, Curve A, 
shows a deviation which has been chosen as an example. The 
control valve is by-passed so that no control action results 
from its movement. 

In the definition of proportional action, valve position was 
found to be proportional to the deviation. Curve B shows the 
valve movement that would result from this deviation when 
a proportional controller is used. Note that this curve is 
similar to the deviation curve. A proportional controller 
always has the characteristic that a certain pen position is 
accompanied by a certain valve position. Stated in other 
words, the rate of valve movement is always proportional to 
the rate of pen movement. 

In actual practice this recovery action would result from 
a very temporary change in load, the load returning to 
exactly its previous value. 

In the definition of reset response, the valve position was 
found to be proportional to deviation and time of deviation. 
Suppose that, at the time interval marked ,‘dt” on the time 
axis of Curve A, the deviation in temperature is D as shown. 
The definition of reset shows that during time dt the valve 
will move an amount proporticnal to D times dt. 
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If we start at the beginning of the deviation and move the 
valve at each dt an amount proportional to D X dt, the valve 


will move as in Curve C. What really has happened, is that 
Curve C represents the area under the deviation curve and 
the reset has integrated or added the sum of the small 
D \X dt areas. 

But since reset response is generally used in conjunction 
with a proportional controller, these two effects must be 
added together. Curves B and C are added and shown in 
Curve D. 

In actual practice, this recovery curve would occur on a 
permanent change in load, reset response having closed the 
valve an additional amount to maintain the temperature at 
the control point. 

It is easy to show how controller actions bear a definite 
relationship to the deviation. These actions may be combined 
into an equation and it is surprising to dicover how well auto- 
matic controllers follow a definite relationship. 





C RESET ACTION 





VALVE POSITION VALVE POSITION TEMPERATURE 








D PROP-RESET ACTION 
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VALVE POSITION 


FIGURE | 


First, in reset action, valve position is proportional to the 
area under the deviation curve. As before, this area was 
obtained by adding all the deviations multiplied by the time 
at the deviation. In proportional action, valve position is pro- 
portional to the deviation. 

We may combine these actions and show the valve position 
at any time as an equation: 


ta 
Ddt K, D. 
V Ky od (1) 
(reset) (proportional) 
ti 


V is valve position 
is the reset rate-adjustable constant 
D is the deviation of variable from control point 
Kz is the proportional band-adjustable constant 
t is time 
If a controller does not have all these responses the appro- 
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priate term is zero. Thus, a proportional controller would om 
V=>K, 


Equation (1) is of the type which is known mathematically 
as the first few terms of an infinite series. Thus it might be 

sible to add to the controller response many of the higher 
derivatives as below: 





ta 
nos ‘ D D 

ee ea ire += ....and so on, 
ti 


A controller built to include many higher derivatives, even 
if electronic in nature, would be far too complicated and ex- 
pensive. From a practical standpoint,. proportional response 
alone is sufficient to handle significantly large numbers of 
processes. 


Process Characteristics Affecting Control 


All processes are more or less complicated arrangements of 
a number of capacities, transfer lags, and dead times. The 
extent of these factors determine the complexity of the con- 


trol problem. ; Py 
Capacity produces a retardation, not a delay, by the ability 
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of sections of the process to absorb-energy without causing 
an immediate full rise in potential. Compare this with an 
electric capacitor which can absorb electrical current and 
thus delay the rise of voltage until it is charged. The ability 
of the brick walls in a furnace to absorb heat, the volume of 
liquid in a tank which affects the liquid level, and the amount 
of steam required to raise the pressure in a steam cooker, 
represent capacity. 

Transfer lag is a retardation, not a delay, caused by the 
potential drop between two separated capacities or over dis- 
tributed capacity in the process. This can be compared to an 
electrical resistor between two electrical capacitors. The tem- 
perature drop across a boiler tube or a heat-exchanger tube, 
the pressure drop across a valve connecting two tanks, or the 
temperature drop across an insulating wall represent resist- 
ance of the kind which causes transfer lag. 

_Dead time is a pure time delay which arises from the neces- 
sity of transporting a mass of liquid, gas, or solid from one 
point to another. The distance between a heat-exchanger out- 
let and the thermocouple, and-distance between an oil burner 


February, 1945—A Gulf Publishing Company Publication 


and the material being heated, and the distance between a 
control valve and the fuel burner, all represent a small but 
sometimes appreciable dead time during which time no 
change can be effected. 

Not only the process itself, but the measuring and control 
systems have capacity, transfer lag, and dead time. Figure 2 
shows a typical process with all the various sections which 
make up the system. All processes or controllers do not have 
this arrangement, some having fewer and some having more 
component parts. 

Consider what actual characteristics enter into each of the 
blocks in a diagram. Assume that the process is a fuel-fired 
waterheater and that we wish to know what each of the 
blocks in the diagram represents. 

Input dead time is the time required for fuel oil to flow 
from control valve to burners. 

Supply capacity is the heat storage capacity of the firebox. 

Supply dead time is the time required for hot gases or 
flame to travel from firebox to water tubes. 

Transfer resistance is the resistance to heat flow across the 
water tube from gases to water. 

Demand dead time is the time required for water to flow 
from water tube to header. 

Demand capacity is the heat storage capacity of water in 
tubes and header. 

Output dead time is the time required for heated water to 
flow from the tubes or header to the point where the thermo- 
couple or the thermometer bulb is located. 

Measuring lag is represented by the heat capacity and 
resistance to heat flow in the thermocouple or thermometer 
bulb and its protecting well. : é 

Controller lag is represented by the lag of response of the 
control valve—in electric control by the speed of the motor 
valve operator, and in pneumatic control by the pressure 
storage capacity of the valve topwork. 


Process Reactions 


In order to illustrate the effect of capacity, transfer lag, and 
dead time, we may employ the reactions of the furnace or 
other process to changes in fuel flow. This method was pre- 
viously used to illustrate controller action by moving the pen 
and observing the resultant valve action. To illustrate process 
characteristics we move the control valve and observe the 
action of furnace temperature. 

The reaction curve is simply the curve of temperature (or 
other variable), versus time that would be drawn by a 
recording instrument if the control system were disconnected 
from the instrument and a change made in control-valve 
position. On pneumatic controllers this may be done by dis- 
connecting the line leading to the valve, and connecting a 
separate air supply. By varying the valve pressure a known 
amount, the temperature would rise or drop to a new value. 

Figure 3 shows the effect on the reaction curve of three 
characteristics which greatly influence automatic control: 
Capacity, transfer lag, and dead time. 

The effect of capacity in a process is shown by Curve A. 
Capacity allows the temperature to change instantly when 
the control valve is moved but the temperature gradually 
approaches a final value—a typical logarithmic reaction. This 
type of process reaction is desirable since it provides instan- 
taneous response of temperature but slows down the response 
sufficiently to provide stability. A reaction such as shown by 
Curve A is an ideal which is rarely obtained. When a second 
capacity is associated with the process a transfer lag is gen- 
erally caused as shown by Curve B. This transfer lag is illus- 
trated by the slow initial response to valve movement which 
gradually builds up to a maximum rate of reaction. Note 
that this reaction is greatly different than when only a single 
capacity is involved as in Curve A. 

The effect of transfer lag may be caused by any additional 
retarded response in the process or in the control system. 
This is a very important consideration in automatic control. 
The effect of transfer lag arises from: 

1. A supply capacity in a process. 

2. Distributed capacity in a process. 

3. A measuring lag. 

4. A controller lag. 

Since transfer lag is nearly always detrimental to automatic 
control all four conditions above must be avoided whenever 
possible. 

By using greater process capacity the effect of transfer lag 
may sometimes be overcome. Curve C illustrates-a much 
greater process capacity than Curves B or A. Transfer lag is 
indicated by the slow initial rate of change of temperature. 

Dead time is the cause of much difficulty in automatic con- 
trol. When dead time exists, as shown in Curve D, a control 
valve movement cannot be made effective until the dead-time 


{71} 115 











period has ed. Therefore, any deviation which occurs 
during the dead-time period cannot be avoided. 

In automatic control, it is usually outside disturbances or 
load changes which cause the major difficulty, and not 
control of the variable itself. Then, also, the lags of the 
measuring and controlling systems of the controller form a 
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very important part of an automatic-control application, 
especially when process transfer lag and dead time are small. 


Practical Aspects of Control 


There are several factors entering into the control of 
various processes which produce relatively great improve- 
ments in the quality of control. They might be called “tunda- 
mentals” but this is only to emphasize their importance. 

Any reduction of the dead sone of the measuring system 
causes improvement in the quality of control, especially for proc- 
esses having large capacity and transfer lag. 

To show how this comes about a reaction curve for a 
process having capacity, transfer lag, resistance, and dead 
time, has been redrawn to a larger scale and only the devia- 
tion from the control point is shown in Figure 4. 
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This is the beginning of deviation from the control point 
and, from the time that the deviation started at eight minutes 
until the deviation is several percent of the controller scale, 
the control system should begin to function. However, in 
most measuring systems there is a small zone through which 
recording is insensitive, that is, the variable (temperature in 
this case) has changed but the controller fails to detect this 
change. This dead zone has variously been called “dead spot,” 
“tapping error,” and “neutral zone.’ 

d zone usually is attributed to the measuring system 
but may also exist in the control system. Pneumatic con- 
trollers are sufficiently sensitive so that as soon as the pen or 
pointer begins to move, the control system begins to function. 

In Figure 4, the dotted lines above and below the control 
point represent the width of the dead zone. In this case, the 
control system does not function until the temperature ex- 
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ceeds the dead zone and it is necessary to wait for four 
minutes before corrective action is made. These four minutes 
are in addition to the dead time already existing in the 
process and control system. 

Since it has already been indicated that dead time is the 
cause of one of the most serious difficulties in control, a dead 
time in the controller further complicates the problem. 

An improperly located or poorly installed measuring elemenj 
results in poor control as well as poor accuracy of measurement, 

Much has been said and written concerning the effect of 
poor thermocouple or thermometer-bulb installations on the 
accuracy of temperature measurement. Its effect on auto. 
matic control, however, is not so immediately obvious. 

Suppose, for example, that a thermocouple installation a; 
shown in Figure 5 were encountered. A large loss of heat 
will occur along the protecting well and heat will be lost to 
the atmosphere because of the long length of protecting well 
outside the pipe. This loss decreases the heat available a 
the thermocouple tip and the temperature reaction at the 
controller is slow. 
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A protecting well installed in a horizontal position will Hj 
allow dirt to settle on the tube if the velocity of ‘the gas will Hj (est 
not scour the surface. This increases the thermal capacity be- °™¢s 
cause the additional mass must react to temperature changes. MY @ 
The resistance to heat flow from the air to the protecting well H"" @! 
is fairly high because the thermocouple tip is located near the In I 
outside of the pipe where the velocity is even less than in the plentif 
center. This increases the measuring lag so that the tempera Kazan 
ture response is even slower. raselin 
The location of the thermocouple downstream from a bend wrod P 
in the pipe causes unnecessary fluctuations of temperature at i uc 
the thermocouple because of the swirling effect of the gases g°"8 
501 Ps _ BB Process 
going around the bend. Usually a thermocouple and protect A 
ing well has enough mass to smooth out those fluctuations 3 
but comparable difficulties are often encountered in a flow- i on 
meter or pressure control installation. om t 
tie} , F , materiz 
These general principles appiy to the installation of almost roduc: 
any primary measuring element. Very careful consideration ee fro 
should be given to the losses and to the mass of the detecting @,. a 
element because they very greatly increase the lag o ton 
masurement. trove 4 





Make sure that the control valve is properly installed and +s 
of a type best suited to the job. 








In addition to the choice of lift-flow characteristic for 4 Sulpt 
control valve, it is most imperative that it be smoothly Mcompri: 
operating, that is, have smooth increases in flow for increases HM bon oil: 
in lift or rotation. These 

On pneumatic control valves this involves maintaining ade- J scher: 





quate lubrication of the stem and repacking at frequent inter- 
vals when necessary. The average pneumatic control valve, 
when properly maintained, will operate very satisfactorily but 
friction at the valve stem which causes sticking can very 
seriously reduce the number of positions available at the 
valve. For this reason, there should be no hesitation in using 
a valve positioner, even if the sticking is only moderate. 
valve positioner should always be used, of course, when the 
proportional band is set to wide values. F 
Electric-motor-operated valves should not be operated with 
the shaft vertical because thrust causes excessive wear. It 1s 
most important that the motor oiling instructions be carefully 
followed. The resistor and operating contact, as well as the 
limit switches, for electric control systems should be * 
= CONTINUED ON PAGE 120 
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Fatty Acids by Oxidation of 


Hydrocarbons | 


DR. R. STRAUSS 
“Fette und Seifen,’’ 1936, No. 10, P. 200 


Translated by E. J. Barth, Petroleum Technologist 


F IS desirable to report the more recent developments in 
the oxidation of oils to fatty acids since I gave my review 
paper on the manufacture of synthetic fatty acids’ in 1933. 
Developments before then are covered in that paper. Since 
that time rapid strides have been made in oxidation proce- 
dures, especially the:technically developed processes to in- 
ease yields, improve the quality of products, etc., in Ger- 
many but even more extensively in Russia and the United 

States. 

The processes for producing fatty acids had been per- 
fected fairly well on the Continent but the economics of the 
whole operation were such that development lagged, due to 
alack of the raw stocks suitable for oxidation, and where 
wailable such stocks were too costly to convert to acids 
which had to compete with low-priced fats from the stock- 
yards industries; operating costs were also high. 

Considering a typical case, for instance, in Germany where 
|\7 million tons of fats are consumed per year on an average, 
ad that 375,000 tons alone are consumed by industry (im- 
porting 60 of the above in the form of raw fats’), then the 
question of synthetic-fat production looms large and _ be- 
comes important from many angles. Every ton of synthetic 
fatty acids frees a corresponding ton of fat for human nutri- 
ion and represents a saving in national costs. 

In Russia where petroleum and paraffinic materials are 
jlentiful, large installations have been erected, especially in 
Kazan and in Gorki, for manufacturing fatty acids from 
vaseline-oils, spindle-oils, Grossny paraffins and other petro- 
kum products.* In the United States, where again petroleum 
woduction is very high, the development has been mainly 
jong the lines of improving yields and efficiency of the 
ocesses themselves. 

In America and in Europe the developments have been 
wt only in the technique of oxidation itself but even more 
» in the field of preliminary treatment of the hydrocarbon 
material and rational procedure for working up the finished 
oduct. The following descriptions of processes and patents 
ie from recent literature and petroleum technologists are 
uged to investigate these processes further so that future 
evelopment in this field can be further enlarged and im- 
moved. 

Pretreatment of Hydrocarbons 


Sulphur, nitrogen and oxygenated compounds invariably 
comprise the impurities or contaminants of most hydrocar- 
ton oils as first obtained in petroleum distillation operations. 
These groups exert a disturbing effect on the oxidation. N. J. 
Tschernoshukow and S. Krein studied the oxidation reaction 
ad sought to clear up the question of the effect of impuri- 
its in the raw material.‘ They had found that aromatic hy- 
trocarbons without alklyl groups, such as naphthalene, 
athracene, and phenanthrene did not oxidize or were very 
lificult to convert ‘to acidic material. These actually sta- 
ize hydrocarbons. Compounds with carbon chains between 
he rings in contrast to the above lower the oxidation sta- 
lity and lead to the formation of resins of acidic character. 
furthermore, with increased length of side chains the for- 
mation of acid-oxidation products overbalances that of resin 

ations, which latter are true condensation products. 

ccording to these authors’ investigations paraffins from 

ssny yielded the greatest amount of condensation prod- 
ucts and only a small quantity of acid products; whereas the 
“lar oils from Baku furnished small amounts of resins and 


a high percentage of acid products. Aromatic hydrocarbons 
without side chains decrease the rate of oxidation of paraf- 
finic or vaseline type of oils, even though the former actually 
take part in the oxidation reaction. 

Materials which seem to influence the formation of 
oxygenated compounds appear to be, according to the above 
authors, the phenols, quinone, and similar derivatives, in- 
creasing the stability of vaseline or paraffinic oils, while 
aldehydes, ketones, fatty acids and oxy. acids decrease the 
stability of paraffinic materials. Pyridine bases lower the sta- 
bility and increase the yield of tars and sludges. Sulphur 
compounds appear to be anti-oxidants. 

In order to remove, before the oxidation process, the above 
type of compounds which have the adverse effect for the 
oxidation reaction there appear to be two procedures, ac- 
cording to the I. G. Company, which are recommended for 
removing impurities and the like. According to the older 
patent’ one treats the raw hydrocarbon with concentrated 
sulphuric acid in the presence of small amounts of inorganic 
nitrogen-oxygen type of compounds, such as nitric acid, 
nitrous acid, nitrogen di-oxide, or nitrosyl sulphuric acid, at a 
sufficiently low temperature to avoid any attack on the 
hydrocarbon itself. For instance, commercial hard paraffin of 
320° C. melting point is treated with 4 percent concentrated 
sulphuric acid containing 0.2 percent nitric acid for 15 min- 
utes at 80° C., followed by removal of the acid and water- 
washing. After blowing this treated paraffin with air at 
160° C. (using % cubic meter air per hour per kilogram of 
wax) there is obtained a product containing 50 percent fatty 
acids, whereas by blowing the untreated wax one obtains 
only 35 percent of wax acids. 

In a later patent by the I. G. Company‘ there is revealed 
a procedure to destroy the anti-oxidants in raw oils by 
treating the raw stock with anhydrous halides, such as 
boron fluoride, boron chloride, silicon chloride, aluminum 
chloride, and the chlorides of iron and zinc. These chemicals 
are used in amounts of about 1 percent at a temperature of 
50°-110° C. These reagents are selected inasmuch as they 
very easily hydrolize in water. Anti-oxidants and other dis- 
turbing impurities form polymerization products with. the 
above reagents, and these products are drawn off from the 
treated oils as a viscous lower layer. The top layer, which is 
the purified or treated oil, after careful separation is given a 
filtration with bleaching clay, silica gel or activated carbon. 
Oils treated in that manner yield, upon oxidation, only very 
small quantities of overoxidized by-products in contrast to 
the untreated oils. One also obtains purer fatty acids and 
in much better yield. 

For instance, brown crude paraffin-wax, derived from the 
hydrogenation of lignite, is treated with aluminum chloride 
as described above; this is followed by oxidation, using 0.3 
percent of manganese sterate and 0.2 percent of alkali as 
oxidation catalysts; one obtains a very excellent crude oxi- 
dation mass which, after further separation of unsaponifiable 
matter, yields pale fatty acids containing less than 0.5 percent 
of oxy-acids insoluble in petroleum ether. 

Standard Oil Development Company prefers to hydro- 
genate the raw paraffinic oil which, upon oxidation, furnishes 
only pure fatty acids without any resinous by-products. For 
example, the oils are treated with hydrogen under pres- 
sure. Hydrogenation catalysts are preferably used and they 
are mixtures of the oxides of chromium, tungsten, or other 
metals of the seventh group together with magnesium or 
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zinc oxide. This process is carried out at 250°-350° C. at a 
pressure of about 200 atm. The product is then ready for 
oxidation and is blown with air at a relatively low tem- 
erature of about 150°-170° C. The yield of fatty acids is 
etween 50°-70° percent’. 

The Russian investigators Petrow, Danilowitsch, and 
Rabinowitsch’® subject crude distillates, such as solar, spindle, 
machine oils, and the like to a sulphonation procedure ob- 
taining in this manner sulphonated products, designated as 
“Petrow-splitters,” which are used in the splitting of fats. 
The purified or unsulphonated portion is then used in the- 
oxidation process. 


Improvements in Oxidation Processes 


The most recent work undertaken by the I. G. Company 
consisted of research for finding more efficient catalysts for 
the oxidation. These catalysts have been grouped into three 
series of chetnical substances. The catalysts used in the past 
were oxygen-containing combinations or organic salts of zinc, 
manganese, nickel, and cobalt. Powerful as they were in the 
general reaction, their use resulted in discoloration and in 
the formation of resins which are found in the final product. 
Fatty acids separated from this final product are then strongly 
off color and nearly always contain appreciable amounts of 
“asy-acids. In attempts to hinder this over-oxidation during 
the reaction (which could be accomplished by converting the 
acids at once during oxidation to soaps with alkali) there 
would then result a slowing up of the over-all rate of oxida- 
tion, no matter how efficient the apparatus or how well one 
distributed the air entering the mixture to be oxidized. 
Products obtained by this procedure were not satisfactory. 

Very good-colored fatty acids, however, are obtained in 
good yield and in very short time by conducting the oxidation 
in the presence of small amounts of oxygen-containing 
organic derivatives of the alkali-earth metals, o~ those of 
magnesium or aluminum, These catalysts actually dissolve in 
the hydrocarbon to be oxidized or finally in the oxidation 
product itself; it is not necessary that free alkali be present 
at any time. For this purpose one employs the stearates, 
oleates, or cinnamates of the above-mentioned metals, as well 
as the alcoholates or their phenolates. 

The oxidation is conducted at 130°-150° C. in tall vessels 
filled with baffle-plates or packing material. Very small 
amounts of these catalysts are necessary, such as 0.1 percent 
barium stearate, in order to obtain good yields, high reaction 
rates, and light-colored acids. Acids obtained in this manner 
contain only negligible amounts of by-products insoluble in 
petroleum ether. Oxidizing a low-melting-point wax in this 
manner yields a light-yellow, soft product showing a saponifi- 
cation number of 236. 

In a later patent by the I. G. Company there is disclosed 
the use of catalytic metals in the form of organic enolate 
derivatives, such as aceto-acetic esters, acetylacetone, 
benzoyl-acetone, and the like; these derivatives are true 
enolates. Again these derivatives have the desired property to 
disperse and also actually dissolve in the hydrocarbon. They 
do not direct the oxidation toward formation of resins as do 
the metallic naphthenates. Resinous materials formed under 
the old procedure contain metallic compounds which sludge 
on the surface of the packing in the oxidizer. 

If one also precipitates metallic salts in the presence of 
such enolate derivatives there are obtained mixtures of 
metallic oxides and metallic enolates which can be used 
directly as oxidation catalysts. As opposed to the alcoholates 
which decompose in moist air and water, the enolates are not 
affected by moisture or by the water formed in the oxidation 
reaction, and they therefore do not lose any of their acidity. 
One of the most efficient catalysts of this type, for example, 
is manganese acetylacetonate, which is used in amounts of 
1 percent.” 

Other catalysts, of course, can also be used to advantage 
under certain conditions. Combinations of this type consist of 
oleates, naphthenates, palmitates, resinates, etc., on the one 
hand, and derivatives of alkalis or the alkali metals, including 
even magnesium and compounds consisting of the heavy 
metal series. The above mixtures also can be used as 
aluminum derivatives in combination with alkalis or heavy 
metal salts. This list can be extended to include combinations 
containing oxides, hydroxides, carbonates, carbonyls, or 
carbides which serve as starting materials for other catalytic 
combinations. These are catalysts that will actively aid in 
rapid oxidation of solid paraffin, ceresin, gasoil, lubricants, 
and also naphthene hydrocarbons. 

With the use of this type of catalyst oxidation proceeds 
rapidly and a good yield of light-colored acids is obtained. As 
an example, a Pennsylvania gasoil or light neutral is oxidized 
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Jarge amount of air that is called for. These investigators 





using 0.4 percent of sodium palmitate and 0.6 percent of 
aluminum palmitate at 160° C. by blowing with air for eight 
hours. The quantity of air used is one cubic meter per kilo. 
gram of oil per hour. The oxidized product shows a saponif- 
cation value of 149.” 

According to a very recent patent of the I. G. Company 
the optimum conditions for obtaining fatty acids with only, 
minimum content of petroleum ether insoluble matter are as 
follows: 











i. Controlling the temperature definitely between a range 
of 90°-120° C.; not over 125° C. 

2. The use of a mixture of a manganese compound and ap 
alkali—for instance, manganese stearate with small 
amounts of caustic soda. 

3. The oxidizing gas must be very finely sprayed or dis. 
tributed into the oil or wax entering the apparatus at the 
bottom, preferably through a porous dispersion plate or 
unit, 













Keeping within the above requirements there can be 
obtained a high-grade reaction product which is distillable 
and will then yield water-white fatty-acids containing only 
¥% percent of oxy-acids. These fatty acids are very easily 
worked up to high grade soaps.” , : 

Acording to very recent contributions, catalysts of the 
above type can actually be dispensed with since it has been 
discovered that the nor-acid and unsaponifiable (ketone ma- 
terial) separated from previous batches of reaction products 
are really good oxidation catalysts when used in rather large 
quantities, such as 25-50 percent. This material is added to 
the oil or wax to be oxidized and it has been found that these 
ketone materials are good catalysts. 

According to the practice carried out by Alox Corporation 
the oxidation can be carried out in this manner at much lower 
temperatures than with foreign catalysts and one can operate 
at pressures from 7-25 atmospheres, which results in very 
high yield. The foreign or metallic catalysts previously de- 
scribed invariably settle out on the walls and at the bottom 
of the oxidizer, resulting in poor catalytic activity. Ketone 
material just mentioned, which is obtained from a previous 
oxidation is of such nature that it remains practically in 
complete solution in the oil and is a very active catalyst. 

The whole procedure has the advantage of very low cost 
and is simple to carry out. The oxidation can in many cases 
be driven practically to completion so that only 1 percent of 
the original stock remains unoxidized. The fatty acids are 
extracted from the crude reaction-material with mediun- 
boiling petroleum distillate; using Pennsylvania crude oil, 
100-110 percent solid or semi-solid fatty acids have been 
obtained by this procedure.” 

The refineries which are in Russia, and operating the 
oxidation processes, use in the main the procedure of Petrow, 
Danilowitsch, and Rabinowitsch. After the sulphonated ma- 
terial is drawn off from the unsulphonated oil, the latter is 
water-washed once and then dried. It is then blown 48 hours 
with air at 98°-115° C.; using 0.12 percent of calcium naph- 
thenate. The crude reaction mass is converted to soap using 
20-25 percent alkali. Blowing for 48 hours results in a yield 
of about 20 percent of fatty acids. The ratio of the carboxy! 
acids to oxy-acids is about three to one. The unoxidized oil 
is again used in the next oxidation, and if preferable, again ™ 
a third step for oxidizing with fresh added material. This 
process can be repeated so that all unoxidized oil is eventually 
converted.” The use of calcium naphthenate seems preferable 
to using manganese salts since the former gives a highet 
yield and quality of true fatty acids with less oxy-acids. 

The disadvantage of the Petrow procedure is the rather 







































claim the use of 12,000 cubic meters of air per ton of fatty- 
acids produced and that only 5 percent of this quantity 
actually enters into the reaction. The tendency in Russi 
therefore has been to investigate oxidation procedures whereim 
only a small amount of the above stated air is necessary. 
G. Juchnowskij and S. Rochlin oxidize vaseline oils at 4 
pressure of 3-4 atmospheres at 112°-114° C. and after 8 hours 
they obtained 20 percent fatty-acids, containing 75 percent 
true fatty acids and 25 percent oxy-acids. This procedure has 
another advantage in that even poorly refined oils can be 
converted.” 

Over-oxidation is usually the result when blowing is coh 
tinued for too long a time. In order to minimize ove 
oxidation Danilowitsch and Dianina have developed a ste? 
wise oxidation process which seems to give very good results. 
For instance, they have blown vaseline oils with air 1 
24 hours at 85°-90° C., followed by saponifying the fatty acids 
with strong alkali and separation of the unoxidized porti” 















Petroleum Refiner—V ol. 24, No. ¢ 















The 
and 1 
the s 
for t 
oxidi 
form: 
sider: 
with 
blow! 
Be: 
proce 
are U 
Schw 
sapro 
produ 
solub 
foami 
alkali 
erties 
Nit 
used 
in the 
fine 1 
nitros 
sition 
of nit 
The r 
into | 
highe 
oxidiz 
vanta; 
perat 


lf ¢ 
colore 
able o 
to cir 
treate 
benze! 
with 
hydro 
solutic 
water- 
unsap 
Upc 
good 
shows 
obtain 
The 
treatin 
as by 
Acids 
the ac 
ucts < 
examp 
percen 
Saponi 
using 
tion) | 
Clave | 
zinc d 
benzer 
the alk 
The 
have ; 
acids | 
vaselir 
gas. A 
Saponi 
percen 
with |] 
then ¢ 
a temy 


Februa 








cent of 
or eight 
er kilo. 
a ponifi- 


M pany 
only a 
| are as 


| Tange 


and an 
small 


Or dis- 
> at the 
late or 


‘an be 
tillable 
g only 

easily 


of the 
s been 
1e ma- 
oducts 
r large 
ded te 
t these 


ration 
lower 
perate 
1 very 
ly de- 
ottom 
‘etone 
evious 
lly in 
5t. 
vy cost 
cases 
ent of 
Is are 
dium- 
le oil, 
been 


4 the 
trow, 
1 ma- 
ter 1s 
hours 
naph- 
using 
yield 
boxy! 
od oil 
ain in 
This 
ually 
rable 
igher 


ather 
ators 
fatty- 
ntity 
ussia 
erein 
sary. 
at 2 
1oUrs 
rcent 
> has 
n be 


con- 
over 
step- 
sults 
» Jor 
acids 
tyon 


Vo. February, 1945—A Gulf Publishing Company Publication 


The unoxidized material is now oxidized again in two steps 
for a period of 12 hours each, proceeding as. above. About 
10 percent of fatty acids are formed in each step-wise oxida- 
tion. A total of 30 percent fatty acids and about 13-15 per- 
cent of oxy-acids are obtained by this process. Other pro- 
cedures usually give a reaction product containing about 31 
percent of oxy-acids, such as are obtained by the unimpfoved 
procedure mentioned above. In the step-wise process one also 
obtains much purer and better colored acids, and it should 
be remarked that the cost of the apparatus in the latter case 
js low and the setup is quite simple.” 

According to the Petrow patent” the oxidation is carried 
forward so as to secure about 20 percent of acid material. 
The reaction product then is neutralized with caustic soda, 
and the material is further oxidized without any removal-of 
the soaps. I. Sherweda and E. Kogan describe a procedure 
for the oxidation of ceresine. It is known that ceresine 
oxidizes much easier than does paraffin and the oxidation 
forms a much greater quantity of true fatty acids with con- 
siderable lower content of oxy-acids; 4-8 percent of the latter 
with a total of 38 percent of fatty acids. The ceresine is 
blown 6 hours with air at 160°-170° C.* 

Besides using air as the reagent for oxidation there are also 
procedures in which nitric acid or nitrogen oxide derivatives 
are used as the oxidants. According to the investigations of 
Schwedowa, Kresin, and Andrejewa, natural waxes and 
saprolites are oxidized with 37 percent nitric acid, yielding 
products which are considerably richer in petroleum-ether- 
soluble portions and which have the characteristic of giving 
foaming solutions when the oxidized material is treated with 
alkali. The soaps can be salted out and they have the prop- 
erties of “true soaps.”” 

Nitrogen compounds containing oxygen (NQO:, N:2Os) are 
ued by Byrnes for oxidizing heavy Pennsylvania kerosines 
in the vapor phase. The hydrocarbon is first atomized into a 
fine mist with air and then brought into reaction with the 
nitrogen compounds which can be prepared by the decompo- 
sition of nitric acid. The oxygen is released from these oxides 
of nitrogen, reacts and becomes attached to the hydrocarbon. 
The remnants of the nitrogen derivatives are again converted 
into higher forms of oxides by the presence of oxygen in the 
higher forms of oxides by the presence of oxygen in the 
oxidizing chamber. This procedure is said to have the ad- 
vantage that oxidations can be carried out at quite low tem- 
peratures.” 


Recovery of Final Fatty Acids 


If one saponifies the crude veaction material directly, dark 
colored soaps are invariably formed which have a disagree- 
able ador. The I. G. Company-has therefore taken out patents 
to circumvent these disadvantages. The reaction-product is 
treated with a water-immiscible solvent, such as _ benzol, 
benzene, carbon tetrachloride, etc., and then further treated 
with a water solution of some alkaline reagent, alkali 
hydroxides, or carbonates, ammonia, or amines. The soap 
solutions which are thus obtained are next extracted with a 
water-immiscible liquid in order to remove the remaining 
unsaponifiable portions. 

Upon evaporation and drying of these soap solutions, a 
good yield of colorless and odorless soap powder which 
shows good wetting, foaming, and detergent properties, is 
obtained.” 

The oxidation products also can be further refined by 
treating them with some agent splitting off hydrogen, such 
as by the action of some alkali on a metal under pressure. 
\cids obtained in this manner show a great improvement in 
the acid and saponification number over the untreated prod- 
ucts and also a much lower content of oxy-acids. For 
example, a hard paraffin-wax was blown at 150° C. using 1 
percent of manganese catalyst. The reaction-product is 
saponified with a 20 percent water solution of caustic alkali, 
using 5 percent in excess, and is next purified (soap solu- 
tion) by treating 4 to 6 hours in a stirring or rotating auto- 
clave by heating to 300° C. in the presence of 0.5 percent of 
zine dust. After the removal of unsaponifiable matter with 
benzene, very valuable fatty acids are obtained by acidifying 
the alkaline liquid with dilute acid.” 

The investigators Warlamow, Ojatjew, and Dawydowa 
have also done considerable work on the removal of oxy- 
acids from the crude reaction material (obtained in blowing 
vaseline oils) by treatment of the product with hydrogen- 
gas. According to their procedure the reaction product is 
saponified and the soaps brought to a concentration of 15 
percent in water solution are placed in an autoclave together 
with 10 percent excess of caustic potash. The ,autoclave is 
then charged with hydrogen gas, sealed, and then heated to 
a temperature of 290° C. 


, 
As an example, the crude reaction-product before this 
treatment had the following constants: 
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The content of unsaponifiable matter, however, is increased 
from 16 to 24 percent.” The investigators Lichuschin, Mas- 
sumjan, and Lewkopulo oxidize wide fractions of Russian 
solar oil, white oil, and fuel residues, followed by saponifica- 
tion with caustic alkali using 25 percent in excess. The soapy 
emulsion thus formed is next diluted with a volume of 75 pevr- 
cent water in order to remove the main portions of unreacted 
mineral oil. The watery soap solution is extracted with light 
petroleum distillates in order to remove entrained unsaponi- 
fied oil. The fatty acids, soluble in benzine, show an acid 
number of 153, a saponification number of 200, and an iodine 
number of 9.3. These fatty acids can be used in the manu- 
facture of soaps to the extent of using 30 percent in ad- 
mixture with the fats used in the soap. industry.” 

Warlamow and Konigsberg separate oxy-acids from the 
true fatty acids, using light naphtha, followed by treatment 
of this benzine solution with sulphuric acid and bleaching 
clay. They employ four parts of light naphtha for every one 
part of fatty acids; 6.5 percent sulphuric acid of approxi- 
mately 95 percent strength is used based on the naphtha solu- 
tion. After acid treatment the total solution ig treated with 
5 percent clay.” 

C. P. Byrnes uses a procedure employing liquid sulphur 
dioxide for the separation of fatty acids. Températures em- 
ployed for this purpose are usually —18° C. since liquid 
sulphur dioxide itself boils at —8° C. Liquid sulphur dioxide 
is used in amounts of about 1-1% volumes of the oxidation 
product. The fatty acids and all other acidic material dis- 
solves in liquid SO, but practically very little olefinic and 
aromatic hydrocarbons. This reagent extracts material from 
the crude reaction product most readily in the following 
order: acids, aldehydes, and alcohols. By careful procedure 
and control of the temperature one can obtain a true frac- 
tional extraction.” 

A procedure which’has certain good advantages, especially 
for large-scale operations, is one described by the Colgate- 
Palmolive Company. The crude reaction material is saponi- 
fied with an excess of alkali in the absence of water and air. 
The crude oxidation product is mixed with the dry alkali and 
heated to 350° C. in the presence.of inert gases, such as 
carbon dioxide, superheated steam, toluol vapor and the like. 
The gases and products are passed in a current of these inert 
materials in a continuous manner. Three distinct processes 
or reactions occur in this procedure: the saponification, a 
chemical rearrangement of the saponification products, and a 
purification step. According to the patent description the 
soaps of the oxy-acids are converted to unsaturated fatty 
acids, while an alcoholic OH group, together with a hydrogen 
atom attached to the adjacent carbon atom, gives rise to 
water formation. The result is that a double bond is intro- 
duced between the two carbon atoms. No appreciable de- 
composition takes place in the strongly alkaline medium and 
therefore no appreciable formation of gases which would 
tend to lower the yield. At the temperature stated, impurities 
are blown out or removed by the continuous stream of inert 
gases, or superheated steam, which is used in the process. 
The fatty acids obtained by acidifying the alkaline reaction 
product are next subjected to a steam distillation. By this 
procedure fatty acids are obtained in very pure form, almost 
white in color, free from odor, and with good foaming 
properties.” 


Preparation of Sulphonated Products from Oxidized Material 


The I. G. Company has obtained material which is water- 
soluble and which shows all the properties of Turkey-red 
oil, and their product can be used in place of this oil, This 
new type of material is obtained by sulphonating with 
sulphuric acid the partially oxidized material derived from 
high-molecular-weight fluid or solid hydrocarbons. The 
sulpho-products after careful neutralization with alkali show 
excellent wetting, emulsifying and detergent properties. 
Products of this type are obtained, for instance, by the 
following procedure: 

Hard paraffin wax is oxidized with air for 2 hours at 
160°-170° C. The crude reaction product is extracted with 
methyl alcohol, obtaining an extraction product (free of 
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alcohol) which shows a saponification number of over 200. 
This material is reacted by stirring for 2 hours at 35° C. 
with one third its weight of 98 percent sulphuric acid. The 
excess of acid is washed out with a solution of sodium 
sulphate. The washed material is next carefully brought to an 
alkaline reaction. This product can be mixed with petroleum 
oils to obtain a high grade cutting or grinding compound 
when mixed with water to form an emulsion.” 

It has been shown that for this purpose one can also 
employ products which have undergone a far-reaching oxida- 
tion. Even though such over-oxidized material contains con- 
siderable polymerization and condensation products, resins, 
and the like, these groups nevertheless undergo the sulphona- 
tion reaction quite readily. 

It is not necessary first to remove the unoxidized portions 
from the crude reaction material. For example, such a prod- 
uct is obtained in the oxidation of hard wax blowing for 8 
hours at 170° C. and using 0.1 percent barium cinnamate as 
a catalyst. The crude reaction product containing 18.5 percent 
of unsaponifiable material is dissolved in carbon tetrachloride 
and sulphuric anhydride is passed into this solution at 30° C. 
The sulphonation must be carried to completion so that the 
final product does not contain any of the crude oxidized ma- 
terial.” Other sulphonating agents may be used instead of 
the sulphuric acid mentioned above and in this connection 
30 percent oleum is often employed.” 


Summary 


We have shown with the above examples that there is no 
doubt that any of these processes easily lend themselves to 
commercial operation for the production of synthetic fatty 
acids derived from liquid or solid hydrocarbon material. This 
is especially important since the synthetic produtcs show all 
the properties and even surpass the natural fats which are 
valuable in all types of industry. 

Synthetic fatty-acid production will tend to become an 
important industry. There is a parallel of comparison here 
with the direct manufacture of fuels of all sorts derived from 
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coal. In other words, taking coal as our raw material or the 
above hydrocarbons as the starting material, we can, fo, 
example, in both cases produce from these raw materials ney 
synthetic fuels in the one case, and fatty acids, alcohols, ang 
new derivatives in the case of the hydrocarbon th series 
of products having new and novel properties and finding ney 
uses in expanding industries, while the raw materials furnish. 
ing these products have themselves somewhat limited appli. 
cation in general. The future of the synthetic fatty acids js 
very great and will become one ot the chemical industries 
based on petroleum chemistry. 
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spected frequently because dirty or corroded contacts can 
appreciably reduce the number of steps available. 

The ambient temperature at an electrically-operated valve 
should never Geeeed that specified for that type of electrical 
equipment. The valve and motor should be installed with the 
recommended linkage arrangement so that the partial char- 
acterization obtained by such means is the most favorable, 
especially in the case of fuel-air ratio valves. 

The influence of outside variables often produces such large 
upsets that a single controller will fail to maintain process 
balance. Outside variables should be corrected at the source. 

An upset in the supply of the process must carry through 
the process and finally reach the controller before any 
correction can be made. The time elapsing between the upset 
and a complete correction is often very long and serious 
deviation of temperature may result. 

If a controller is applied so as to measure a variable 
associated with the upset and its effect corrected before it 
can reach the process, the job of the main controller is 
greatly reduced and better control will result. 

The case in point is the control of temperature of a gas- 
fired furnace. Pressure changes of a very rapid nature often 
exist in fuel-gas lines. When using a controller directly 
operating a valve these pressure changes cause a change in 
flow of the fuel which, in turn, upsets the control of tempera- 
ture. The controller then has a difficult time trying to hold 
the temperature within limits. 

Suppose a flow controller is installed in the gas line and 
the temperature controller is used to adjust the control point 
of the flow controller. This arrangement is commonly called 
metered control. Now, if a pressure change in the gas line 
occurs, the flow controller detects the change in flow and 
makes a correction immediately without allowing the change 
to upset the temperature. The temperature controller has a 
much simpler job to perform and the quality of control is 
improved. 

hen possible, therefore, upsets of this nature should be 
corrected at the source by adding a controller at the proper 
point. The additional controller need not be a recording 
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controller. Sometimes a pressure-balanced valve or a non- 
indicating controller will serve the purpose. The results wil 
be far. better than by adding all sorts of gadgets to the 
master controller because the master controller cannot detect 
the upsets until they have already affected the process. 

Many times the upsets are in the form of changes m 
composition of the material being processed or changes in 
the heating value of a fuel which cannot be readily con- 
trolled. It is then even more necessary to correct these upsets 
at the source. 

An example of uncontrolled upsets is found in the follow- 
ing application. Pressure in a steel furnace was controlled 
with a furnace-pressure controller and a damper. In the 
morning wide cycling of furnace pressure was observed. 
Much difficulty was caused until it was discovered that when 
the sun hit the building in the morning, the operators opened 
the shutters in the side of the building to cool the furnace 
room. The varying wind conditions created varying pressure 
loss conditions and frequent upsets caused the furnace pres 
sure to continually cycle. 

_ Control of final product is desirable. When impossible, mort 
independent variables must be carefully controlled. 

In many cases it is impossible, from the practical stand: 
point, to control the final product. In this case, more of the 
independent or outside variables must be carefully controlle¢ 
so that their effect on the final product can be nullified. 

For example, in many heat-treating furnaces metal tem- 
peratures cannot be directly controlled. However, by co? 
trolling furnace temperature, furnace pressure, fuel pressuft, 
and sometimes furnace atmosphere, the metal being treated 
can be held to fairly close limits. 

In processes having extremely large capacity and large 
dead time, hours will sometimes elapse before a change ca" 
be completely detected. There is a limit to the lag throug! 
which any controller can maintain effective control. 

Summarizing this discussion, there are many more prob 
lems in automatic control than just the controller itself. I 
any control problem the quality of control can be improved 
more by carefully analyzing the measurement and the prot 
ess than by needlessly complicating the control system. 








































Petroleum Refiner—Vol. 24, Ne. 




















or the 
in, for 
ls new 
Is, and 
| Series 
ig new 
urnish- 
appli. 
cids js 
ustries 


Vereing 
(1935) 


35) 


(1935 


(72) 
= 


non- 
‘Ss will 
o the 
detect 


res i 
zes W 
 con- 
upsets 


Sllow- 
rolled 
n the 
erved 
when 
pened 
irnace 
essure 
pres- 


more 


stanc- 
of the 
rolled 


tem- 
con- 
ssure, 
-eated 


large 
e call 
rough 


prob- 
lf, In 
roved 
proc- 


No. BFebruary, 1945—A Gulf Publishing Company Publication 


abrication Costs of Biles. Tanks and Pressure Vessel 


As Attected by Plate Widths 


DR W. G. THEISINGER 
Assistant to Vice President, Lukens Steel Company 
Coatesville, Pennsylvania 


Bonees pressure vessels and similar structures may be 
built of plates formed as illustrated in Figures 1 and 2. 
Figure 1 shows a drum whose length is equal to or greater 
than its circumference, while Figure 2 shows a vessel whose 
circumference is equal to or greater than its length. In either 
type of assembly, where the shorter dimension does not 
exceed 195 inches (which is approximately the maximum 
width of steel plate obtainable) a single plate may be em- 
ployed. In such case, all the fabricating operations are con- 
fined to just one plate, generally of width in excess of 100 
inches and as such subject to a “width-extra” charge in addi- 
tion to the base price. 

To avoid width-extras, two plates are sometimes used. This 
practice requires the handling of two plates instead of one, 
and more than doubles the number of fabricating operations 
to produce the same shell. To determine whether one-plate 
or two-plate construction should be employed, the cost of the 
additional fabricating operations required for the two plates 
should be compared with the higher initial cost of the one 
plate due to its width-extra. 

Vessels are also constructed as shown in Figures 3 and 4, 
where the circumference of the vessel is large, and its length 
isin excess of the greatest width of a single steel plate which 
can be rolled. In vessels of such construction also, the widths 
of plates used exert an important influence on fabricating 
costs to a degree which can be determined by a consideration 
of the fabrication costs and of the width-extras involved. 

In the one-piece crown and side construction of a loco- 
motive firebox, shown in Figure 5, the length of the plate is 
the girth dimension and the width of the plate develops the 
length of the firebox. In the three-piece structure, Figure 5, 
the length of the three plates becomes the length of the 
firebox. The one-piece type is a simple matter to lay out and 
toll, whereas the three-piece construction necessitates the 
handling and forming of three pieces, as well as the welding 
and the operations incidental thereto. 

In addition to the influence of plate width on fabrication 
costs, there should also be considered its influence on the 
volume of production and the manpower requirements. 


One-Plate and Two-Plate Construction 


The number of manhours required to fabricate a vessel can 
only be reduced by eliminating or reducing fabricating opera- 
tions in the shop. 

Figure 6 is a flow-sheet showing the comparison in the 
tumber of fabrication operations for the one-piece and two- 
piece shells shown in Figure 2. In the two-piece shell the 
arrow plates are joined together by means of a circumfer- 
ential seam in the middle of the length of the vessel. The 
welding of the extra circumferential seam in the two-plate 
construction is merely one item in fabricating cost. In addi- 
tion, all other operations are doubled, such as handling, lay- 
out, trimming, beveling, heating, crimping the edges, reheat- 
ing rolling, assembling, cleaning, chipping, grinding and 
X-raying. Further extra operations required for the two-piece 
type are resquaring and beveling edges for the round seam 
and rerounding the two courses and their fit-up. 

The two-plate type of construction it will be seen from the 
Ow-sheet in Figure 6, must undergo a total of 53 operations, 
while fabrication of the one-plate type of vessel involves only 
3 operations. 

The reductioh of more than 50 percent in fabricating 
operations, by the use of the one-piece construction, results 
i economies in fabricating cost, in fabricating time, and in 


Co. of a vessel for refinery service is of minor con- 
sideration compared to its meeting the requirements of 
safety in the service for which it is intended. This would 
seem to make the subject of this article of interest only 
to the vessel fabricator. But plant designers cannot 
altogether overlook cost, and it frequently happens that 
piping and openings in vessels require consideration 
in selection of plate sizes. 

The author, shortly after graduation from Harvard, 
joined Lukens Steel Company in 1935 as welding and 





| 
| and sale of the company’s product. 
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metallurgical engineer. Later he became director of 
welding research, and has specialized in the handling of 
technical matters involved in the application, fabrication 


This paper was contributed by the Metals Engineering 
Division for presentation at the annual meeting of the 
American Society of Mechanical Engineers, at New York, 
November 27-December 1, 1944. 
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manhours required for fabrication. Most important to the 
fabricator is the possible increase in the plant’s productivity, 
and hence in sales volume, without any expenditure for addi- 
tional plant or machinery. 


Costs of Unnecessary Fabricating Operations 


What are the costs of the additional fabricating operations 
made necessary by the use of the two-plate type of construc- 
tion as compared with the one-plate type of construction for 
the structures illustrated in Figure 2? 

To obtain reasonably accurate and reliable data on the cost 
of U-68 class construction, intensive studies have been con- 
ducted over a period of several years. While fabricating costs 
are known to be higher today, the studies were directed 
toward determining average costs that would represent a fair 
cross-section of the U-68 type of fabricating industry in 
normal times. Classes of fabrication other than U-68 can 
eliminate the cost figures herein on operations which are not 
employed, such as X-raying which is not required on U-69 
work, etc. 

Table 1 is a typical example of the costs for the extra 
operations required in the fabrication of a two-plate vessel, 


TABLE 1 


Extra Fabricating Costs* for Circumferential Seams, 
U-68 Construction, 2 In. Thick Plate 








| Extra Cost* per Percent 

OPERATIONS Ft. of Seam Extra Cost 
Layout.... vhs etebbits : $ 42 2.21 
Trimming. ov ted ; Seek . es .60 3.14 
Machining sehete wal .92 4.84 
Heating and Crimping j ; 1.50 7.89 
Heating and Rolling... a 2.36 12.41 
Shot-blasting. . . . ; d 22 1.16 
tn den os , 84 4.42 
Extra Welding Long Seam. : suauna 87 4.58 
Clean, Chip and Grind.... di eee .29 1.53 
etek tacvadens st tee ; iecnel 83 4.37 
Resquare and Bevel... ; , dased 1.25 6.58 
nce bade gs a cbanes | 83 4.37 
Weld Circumferential Seam Lam Peas 5.60 | 29.46 
Chip and Grind............. kvee thins ina .72 | 3.78 
X-ray _ , Fo a Prey e 1.76 9.26 

19.01 100.00 





* These cost figures include 133 percent shop burden, but not sales or administrative 
expense or profit. Shop burdens have been found to vary from 100 to 200 percent. 
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2 inches thick. For comparison with the entire cost of the 
extra operations, the percentage relationship of each opera. 
tion is given. It will be noted that the actual welding of the 
extra circumferential seam—simply one step in the’ overall] 
fabrication picture—costs $5.60 per foot or only about 295 
percent of the entire $19.01 which is the cost per foot of seam 
of the extra fabricating operations required by the two-plate 
construction. The one-plate vessel, in 2-inch gauge, can effect 
economy in fabrication cost of about $19.00 per foot of seam, 
from which saving, the higher initial cost of the one-piece 
plate, due to the width-extra, must be deducted. 


















Fabricating Costs and Width-Extras 


Width-extras for carbon-steel plates are quoted by the 
mills in costs per 100 pounds. The fabricator generally esti- 
mates his costs per foot of seam per vessel. Hence it js 
difficult to compare two dissimilar figures and know, for 
example, the relationship between a width-extra of $0.05 per 
100 pounds and a fabricating cost of $11.66 per foot of seam, 
To overcome this confusion, it is desirable to translate the 
width-extra per 100 pounds into width-extra per foot of seam 
or per foot of length of plate. 
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Figures 7 and 8 illustrate this common expression in a 
simple example of a 56-inch-diameter vessel whose circum- 
ference is 176 inches with shell length of 108 inches, made from 
a single plate 1 inch thick, 108 inches wide and 176 inches 
long. The theoretical weight of this plate, including the maxi- 
mum overweight allowance of 5 percent, is 385.5 pound> per 
foot of longth of the plate. For the width-extra of $0.05 per 
100 pounds for a plate 108 inches wide the width-extra per 
foot of length of this plate is $0.19. To justify the use of two 
plates, the fabricator would have to perform all of the extra 
operations required by the circumferential seam at a cost of 
$0.19 per linear foot, or less. A good average figure for U-8 
fabrication in 1l-inch thick steel plate has been found to be 
$11.66 per linear foot. Thus, using the one-plate shell shown 
in Figure 7, the fabricator pays $0.19 additional per linear 
foot of stee’ plate, but saves himself a fabricating cost oi 
$11.66 per linear foot, for a net economy of $11.47 per linear 
foot. As the length of the circumferential seam is 14 feet 8 
inches, the saving of $11.47 per linear foot becomes $1682 
for the entire shell. The width extra was $1.00 per ton; the 
net fabricating cost saved by paying it amounts to $59.90 
per ton. 

Converting to other units, the fabricating cost of $11.66 per 
foot becomes $3.025 per 100 pounds. By the one-plate con- 
struction the fabricator saves the difference between the 
width-extra of $0.05 per 100 pounds and his additional fabri- 
cating cost of $3.025 per 100 pounds, or a saving of $2.97) 
per 100 pounds, or $59.50 per ton. 

As the width of the plate increases, the width-extra pet 
100 pounds also increases in steps. A comparison of width- 
extra per foot or per 100 pounds with the fabrication cost pér 
foot or per 100 pounds will determine the optimum plate 
width. 

In Table 2 are given fabrication costs for U-68 construc 
tion, per foot, and, per 100 pounds, for circumferential weld- 
ing and longitudinal welding, and the width-extras per foot, 
and per 100 pounds, for plate of several gauges and widths. 

In the case of the plates of %4-inch gauge in the various 
widths, it can be seen that the width-extras per foot or pe 
100 pounds never equal the fabrication cost per foot or pe 
100 pounds for circumferential welding, and consequently the 
wide plate is always justified for the fabricating costs give? 
For example, with %-inch-thick plate 192 inches wide, the 
width-extra per foot in circumferential welding is $6.98 com 
pared with a fabricating cost of $8.51 per foot, or on the per 
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TABLE 2 


fabrication and Width Extra Cost Per Foot and Per 100 Pounds 
U-68 Construction 
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Fabri- | Width | Fabri- | Width | Pabei- | Width | Fabri- | Wideh_ 
cation | Extra | cation | Extra cation | Extra 


| cation | Extra 
190.9 |$ 8.51 |$ 0.10 |$ 4.46 |$ 0.05 |$ 6.81 |$ 0.10 '$ 3.57 |$ 0.05 
213.2 | 851| 032) 3.99| 015] 681] 0.32 | 3.19 | 0.15 
3.6 
| 
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Inches 
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12x108x}4 
12x120x4 
12x132x)4 
12x144x)9 
12x160x} 
1ox174x!4 
12x192x4 
12x108x1 
192x120 1 420.2 
12x132x1 464.5 
[ix144x1 509.2 
12x160x 1 565.7 
12x174x1 618.2 
12x192x1 682.2 





1.78 
2.60 
3.60 
4.75 
6.98 


236.7 8.51} 1.78] 3.60} 0.75] 6.81 | 2.88 | 0.75 
259.5 | 8.51 | 2.60 | 1.00 | 6.81 1.00 
288.2 | 851 | 3.60 1.25 | 6.81 | 1.25 
316.5 | 8.51 | 4.75 1.50 | 6.81 1.50 
349.2 | 8.51 | 6.98 | 2.00 | 6.81 | 2.00 
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12x144x2 1018.4 
12x160x2 1131.2 
}2xl7- x2 1236.4 
12x192x2 1364.4 


0.38 | 
1.26 
6.97 
10.18 
14.14 
18.55 


15.21 | 
15.21 
15.21 
15.21 
15.21 
15.21 
15.21 


0.05 | 
0.15 | 
0.75 
1.00 
1.25 
1.50 
2.00 


19.01 0.38 
19.01 1.26 
19.01 6.97 
19.01 10.18 
19.01 14.14 
19.01 18.55 
19.01 27.29 


nwo 
bo 
20 > 
~— BO 


b 00 
IAD 


ww 
rs 


— ot rt et DO DS DD 


— b> 
bo 


wu 
So - 


1] 
| 


100 pounds basis, the width-extra is $2.00 while the fabricat- 
ng cost is $2.44. 

For a l-inch-thick plate, 
and fabrication costs balance is about 185 inches 
thick plate, width-extras and fabrication costs 
about 176 inches. 

As Table 2 indicates, the thickness of plate must always be 
considered in determining the optimum plate width and the 
calculation for any given gauge cannot be applied directly to 
ther gauges in the same width. While these fabrication costs 
are acceptable averages for U-68 construction, they will 
differ for other grades of construction; the fabricator should 
compute his own fabrication costs for comparison with width 
extras to determine the optimum plate width in a given 
gauge, for any grade of construction other than U-68, always 


the width at which width-extras 
; for a 2-inch- 
balance at 
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being careful to include all items of fabrication costs as , 
shown in the Fabrication Procedure in Figure 6. 

Figure 9 shows U-68 fabrication cost per 100 pounds con- 
verted from the stated fabrication cost per foot, for two-piece 
construction and also the width-extras per 100 pounds. The 
width-extras per 100 pounds charged by the steel-plate in- 
dustry are shown in the form of steps for widths over 100 
inches. Fabrication cost per 100 pounds for the two-piece 
construction by circumferential welding is shown for certain 
gauges from %-inch to 4 inches inclusive. 

The use of Figure 9 is illustrated by the following example: 
a two-piece construction by circumferential welding of a shell 
144 inches long and 1 inch thick would require two plates 
72 inches wide. As shown in Figure 9 on the l-inch gauge 
curve, fabrication costs $2.30 per 100 pounds ($11.66 per 
foot), while one-piece construction from a plate 144 inches 
wide would involve a width-extra of $1.00 per 100 pounds. 
The one-piece construction would save $1.30 per 100 pounds 
in fabricating cost, or $26.00 per ton of steel plate used in 
making up the shell. 

For a %-inch-thick shell 132 inches wide constructed from 
two plates 66 inches wide by circumferential welding, Figure 
9 shows that fabrication would cost $3.60 per 100 pounds 
($8.51 per foot). One plate 132 inches wide would eliminate 
the circumferential seam and involve a width-extra cost of 
$0.75 per 100 pounds and result in a saving of $57.00 per ton 
in this shell. 

The point at which a curve crosses the width-extra line in 
Figure 9 indicates the plate width for which the width-extra 
equals fabrication cost. On any curve at any width to the left 
of the width-extra line, it is more economical to pay the 
width-extra and use one-piece construction. At any width to 
the right of the width-extra line, it is cheaper to weld two 
plates to form the shell or cylinder, provided manpower is 
available for the extra shop work and production volume is 
not a major factor. 

Figure 9 shows, where %-inch-thick plates or lighter are 
used, it is always more economical to pay the width-extra 
and use one-piece construction, while with %-inch-, 1l-inch-, 
3-inch- and 4-inch-thick plates, one-piece construction is more 
economical in plate widths up to 185 inches and 1%4-inch and 
2-inch plates up to approximately 180 inches. The location 
of these points varies with the fabrication cost when grades 
of construction other than U-68 are used. 

While Figure 9 is based on circumferential welding, it is 
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FIGURE 10 








FIGURE 11 


applicable also to longitudinal welding. As a consequence of 
the more favorable position in which the welding is per- 
formed, the fabrication cost for longitudinal welding is 
slightly lower, and the curves in Figure 9 would be somewhat 
lower for longitudinal welding. .Costs for U-68 longitudinal 
welding as compared with circumferential welding are given 
in Table 2. 

To simplify the comparison of width-extras and fabrication 
cost, the width-extras have been converted to cost per foot of 
length of plate as given in Figure 10. The fabricating costs 
are shown on the graph by broken horizontal lines at levels 
corresponding to the values tabulated on the chart for various 
gauges of plate. These costs are based on t!.e data given 
earlier. If a fabricating cost differs from the \1lue tabulated, 
a horizontal line should be drawn at a level representing that 
cost and the point of intersection with the corresponding 
width-extra curve should be determined. This point gives the 
optimum width of plate for that fabricating cost. 

With a 1l-inch plate having a fabricating cost of $11.66 per 
foot, Figure 10 indicates that the width of plate should be as 
— as the design permits up to 185% inches. With a 
-inch plate, at a fabricating cost of $19.01 per foot, the cost 
crosses the 2-inch-width-extra curve at a width of 179 inches, 
indicating that the use of any two-plate construction to make 
up a dimension of less than 179 inches would be more costly 
than a single-plate construction. A single plate 2 inches thick 
and 140 inches wide would cost $7.50 per foot for width-extra. 
If the fabricator elected to weld two plates each 70 inches 
wide to form the 140-inch-wide shell, at a cost of $19.01 per 
foot of length, he would be doing so at the loss of $11.51 per 
foot of seam. If the length of the plate is in the circumferen- 
tial direction and the length of the seam is 30 feet, the excess 
cost in fabricating the two-piece construction would be 
$345.30 for the vessel. 

In like manner, a 2-inch-thick plate 108 inches wide would 
involve a cost of $0.38 per foot of length for the width-extra, 
whereas the fabrication cost for joining two plates each 54 
inches wide at $19.01 per foot of length would. result in a 


\ 


FIGURE 12 


loss of $18.63 per foot of length. This illustrates the necessity 
of using the greatest possible width of plate that the fabr. 
cating cost will permit, if heavy additional fabrication costs 
are to be avoided. 

It will be noted from Figure 10 that in %-inch gauges ang 
lighter, and with the fabrication costs given in the chart, the 
one-piece construction is cheaper than the cost of: fabrication 
for all widths. In 34-inch plate, the one-piece construction js 
more economical up to 190 inches width, the l-inch plate w 
to 185% inches, the 2-inch plate up to 177 inches, and the 
3-inch and 4-inch thicknesses up to 185 inches. 

Curves for intermediate gauges may be plotted as desired 
on Figure 10. 

An analysis of a recent order for 20 48-inch and 20 54-inch 
vessels is enlightening. These shells (shown in their finished 
state in Figures 11 and 12) might have been ordered as 
follows: 















48-Inch Diameter Vessels 
20 Plates 157% X 87 X 1% inches 
20 Plates 157% X 85 X 1% inches 
54-Inch Diameter Vessels 
20 Plates 176% X 91 X 1-15/16 inches 
20 Plates 176% X 93 X 1-15/16 inches 
After comparison of width extras and fabrication costs, the 
fabricator placed his order as follows: 
48-Inch Diameter Vessels 
20 Plates 171 & 157% X 1% inches 
54-Inch Diameter Vessels 
20 Plates 183 X 176% X 1-15/16 inches 

With the two-plate construction the extra fabricating cost, 
using the fabricator’s own figures, was estimated to average 
$436.00 per shell, or a total for the 40 vessels of $17,440.00. 
With one-plate construction the extra for the 40 wide plates 
at width-extras of $1.25 per 100 pounds for the 157%-inch- 
wide plate and $1.50 per 100 pounds for the 17634-inch-wide 
plates, and the overweight allowance, totaled $9,853.00. By 
20 minutes’ calculation, a net saving was effected of $7,587.00 
in the fabrication cost for the 40 vessels. In addition, by 
eliminating the extra fabricating operations which would 
have been required by two-piece construction, fabricating 
time on the 40 vessels was reduced by 5800 manhours, or the 
equivalent of a 48-hour work week of 121 men. There results 
a corresponding increase in shop productivity without addi- 
tional expenditure for plant or equipment. 

The simplicity of the construction used in these 40 vessels, 
as shown in Figures 11 and 12, indicates the freedom afforded 
the designer of the vessels in the location of tube holes and 
other openings without interference by a circumferential weld. 
























Multiple-Course Construction 

A similar analysis may be made for a cylindrical vessel m 
which -its length is greater than the widest plate which can be 
rolled, namely 195 inches; in such‘a case, the length of the 
plate, as rolled, forms the circumference of the vessel, and 
the width of the plate hecomes part of the length of the shell. 
For example, the diameter may be 10 feet and the length 18 
to 26 feet. Two-piece and three-piece constructions of such 































FIGURE 13 





a vessel are shown in Figure 13. With three-piece construc- 
tion an additional circumferential seam has to be fabricated; 
the additional fabricating cost is shown in Figure 14. 

A 20-foot-long drum may be made of two courses each 120 
inches wide or three courses each 80 inches wide, as shown ™ 
Figure 13. The 120-inch plates save the fabricating cost 
one seam, and cost a total width-extra for the two plates of 
$59.30. With three 80-inch plates, 1 inch thick, the cost of 
making the additional circumferential seam is $11.66 per foo 
or a total of $380.93. All figures used herein include normal 
overweight allowances, metal and width-extras, involved in 
the overweight. The wide-plate construction saves the differ- 
ence between these two costs, or $321.63 per vessel. In addi- 
tion 127 manhours have been saved in fabricating the vessel 
with wide plates. 

With increase in the lengths of the shells wider plates ar¢ 
required for the two-piece construction and the width-extr 
cost may approach the extra fabricating cost for the three 
seams. However, in each case 127 manhours of fabricating 
time are saved on each vessel by the use of the two-plate 
construction. The maximum width used economically 1 
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1-INCH GAUGE 
Plotted values of the variation cost with the num- 
ber of courses for a 120-inch-inside-diameter shell, 
for lengths from 18 to 64 feet. 
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22 Se ST 30-foot vessel can be made of two 180-inch courses, three 
120-inch courses, or four 90-inch courses. The two-course 
vessel has a total width-extra cost of $651.16. The three- 
EET course vessel reduces the total width-extra to $88.95, and the 
extra seam, at $11.66 per foot for the vessel’s 31 foot 6 inch 
circumference, costs $369.62, making a total of $458.57. The 
ler Ghat Sel ein ol eek dn ote eee three-course construction saves $192.59 over two courses. In 
0 200 400 600 800 1000 1200 the four-course construction there is no width-extra but two 



















truc- @ l-inch-thick plate in the two- or three-course construction is 
ated; # about 155 inches. It is uneconomical to use plates under 100 
ches wide in any of the combinations. 
, 120 The economic advantage of wide plates varies with the 
yn 8 @ tumber of courses used in’a vessel, As the number increases 
st of beyond three courses, the actual saving in cost, effected 
es of Mi through the use of wider plates, becomes less. This results 
st ol from the fact that the widest possible plates carry high 
toot Mf width-extras and cost so much that considerable fabrication 
rmal @ can be done for less than the width-extra cost. It is never- 
dm @ theless always true that the use of wider plates reduces the 
ffet- MH manhours of labor required for fabrication of the vessel, 
iddt- thereby speeding output and increasing production volume 
esse! and plant capacity without additional investment in plant or 
equipment. 
are In Figure 14, the four vessels, varying from 26 feet to 32 
xtra feet in length, may be made up of either two, three or four 
hree courses. The bar charts show the total cost either of width- 
ting xtra or of extra fabrication, or a combination of both. The 
plate @ three-course construction is then seen to be cheapest. An 
for BH txample of the procedure in calculating is as follows: the 
0. 28 February, 1945—A Gulf Publishing Company Publication 











extra seams must be made at a cost of $758.64. The cost of 
the four-course construction is greater than for two courses, 
and much greater than for three courses. 

Figure 14 also shows the cost for shell lengths from 34 to 
64 feet for a diameter of 120 inches and l-inch gauge. The 
selection of the optimum construction is not affected by the 
diameter of the shell since both the total width-extra costs 
and the circumferential seam fabrication costs vary in direct 
proportion to the diameter. 

The most economical width of plate can be seen from these 
bar charts. For the 50-foot vessel, the five-course construction 
with 120-inch plates, which require an additional circumferen- 
tial seam as compared with the four-course construction, is 
lowest in cost. The four-course unit involves a total width- 
extra of $736.44; the five-course construction costs $517.87 for 
width-extra and additional fabricating cost. The six-course 
vessel involves an extra welding cost of $739.24 due entirely 
to the cost of the two additional seams plus $36.36 for the 
extra metal involved as overweight for a total of $775.60. The 
sum of $1,141.13 for the seven-course unit is the cost of the 
three extra seams. 


Figure 14 shows that the four-course construction is 
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Plotted values of the variations in cost with 
the number of courses for a 120-inch-inside-di- me : ‘ é ; 
ameter shell, for lengths from 18 to 32 feet. The The following table summarizes the results for different 
shell is made of '4-inch-gauge plate and the thicknesses of plate and number of courses: 
cost for a circumferential weld is taken at $8.51 
per foot (U-68 type construction). Maximum Economical Width of Course, Inches 
The stated costs include only width extras, Ye-in. 1-in. 2-in. 
overweight allowances and the additional fabri- oe of Courses a Plate Plate 
cation cost resulting from the use of more > wc 195 185 176 
courses than the minimum number which is re- .™ Ree ize 240 
quired for the widest available plates. 3 and more 130 130 130 
* Where the saving in manhours of fabrication time is important 
these widths may be substantially increased, 
cheapest between the lengths of 36 feet up to and including - , — ; . . 
42 feet, and then the five-course type becomes most eco- Every combination should use plates over 100 inches 1 
~~ 7 . : , width for the maximum economy. 
nomical. As the length of the vessel increases, the six-course ‘ 
structure becomes the cheapest, at a length of about 56 feet Saving Manhours in Fabrication 
and this gives way to a seven-course structure at about 64 / : ‘ : ' 
feet. These optimum constructures correspond to plate In long vessels constructed of multiple courses, pintes mer 
widths betw init Ui tacties faccetsinn the ol dtl than 130 inches wide appear to be at a disadvantage if cost 
ee or oe inches. increasing the plate width = foures alone are taken into account. However, the other 
over 130 inches increases the width-extras more than it de- benefits derived from their use, such as the reduction of man- 
creases the fabricating cost. The designer’s problem is to find hours and of the equipment needed for fabrication, may ing t 
that combination of width extras and fabricating operations offset the higher cost of wider plates. Consider a cylindrical minir 
which produces the lowest cost of construction. shell 30 feet long of %-inch gauge. It may be made of two 
Figure 14 also emphasizes the fact that plates less than 100 plates each 180 inches wide, or three plates 120 inches = a 
inches wide are uneconomical for such a structure. For with an extra weld aon four plates 90 inches wide = Th 
l-inch gauge where one or two courses are involved, plates two extra weld seams; For the two-course shell the om been 
gaug » Dom extra cost is the width-extra applicable to 180-inch plates, the wv 
up to 185 inches may be used to advantage; where the choice this instance totaling $343.66. The three-course shell requires te 
of construction lies between two or three courses, plates up — an additional seam costing $268.49 and has a width extra of ‘athe 
to 155 inches are most economical; where three or more $51.96 or a total extra cost of $320.45. The three-course shell T 
courses are involved, the economical limit is scarcely more saves only $23.21 in comparison with the two-course shell, but this j 
than 130 inches. requires 89 more manhours in fabrication to effect this small costs 
Similar cost data for ™%4-inch and 2-inch gauge are pre- economy, or, two men were employed for a 45-hour week to The 
sented, in Figures 15 and 16, and indicate analogous relation- save $23.21. If these two men had been employed in the pro could 
ships for vessel construction in these gauges. duction of additional vessels a greater income would be three 
Considering the %4-inch gauge and 10-foot diameter, if the obtained as a result of the increase in production. allow 
choice is between two wide plates and three narrow ones In like manner, the 64-foot-long drum of 1-inch-thick plate J base 
(with the fabrication cost of the circumferential weld at $8.51 shown in Figure 14 indicates the seven-course combination @ of thi 
per foot), the three-course construction exceeds the cost of to be lowest in cost. It is less costly than the six-course cost | 
the two-course type up to approximately 175 inches. As the vessel by approximately $24.00 and cheaper than the five- @ wide 
length of the vessel increases, the three-course vessel is seen course one by about $109.00. However, compared with the # weig! 
to be lower in cost than either the two- or four-course con- four-course construction (which is undoubtedly too expensive inch 
struction. As with the l-inch gauge the optimum width for except under unusual conditions), the extra fabricating time a net 
three or more courses is between 100 and 130 inches. is 123 hours for the five-course unit, 246 hours for the sit 
For the 2-inch gauge combinations as shown in Figure 16, Course unit and 369 hours for the seven-course vessel. 
the trend is similar but the limits in the two- or three-course The waste of the additional 123 manhours needed to effect Th 
vessel constructions are at a slightly lower plate width than the saving of $24.22 in money by using the seven-coursé @ widt! 
either the %4-inch or l-inch gauges, namely 140 inches. Where vessel is only outweighed in careless estimating by the saving extra 
the length of the vessel may be made up of two, three or of $109 at the cost of 246 more manhours of fabrication time their 
four courses from plates of corresponding widths, the most by failing to select the five-course 154-inch-wide plates. The foun: 
economical width does not exceed 130 inches. estimating engineer should consult his manpower reserve as Steel: 
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1 Plate 250 x 192 x % in. = $122.66 Width Extra 
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$ 18.04 Width Extra 
1.84 Overweight 
230.40 Fabrication 

Total $250.28 

Cost of One-Plate Width Extra 122.66 


1 Plate 192 x 130 x % in. = 
2 Plates 192 x 60 x % in. = 
32 Fr welding @ $7.20/ft = 















Net Saving with One Plate $127.62 
FIGURE 17 








ing the number of seams, keep such service costs at a 


minimum. 


Allowable Overweight of Plates 


_ The “allowable overweight” of steel plates has sometimes 
been considered as an objection to the use of wide plates. As 
the width of the plate increases up to 168 inches the allow- 
ance for overweight likewise increases. From 168 to 195 
inches the percentage overweight allowance remains constant. 

Che cost of wide plates is increased by this overweight, but 
this increase is a small fraction of the savings in fabricating 
‘ests and manhours resulting from the use of wide plates. 
The following example illustrates this point in a vessel that 
ould be built either of two plates 240 x 144x % inches or of 
three plates 240x 96x % inches. The increased overweight 
allowance for the two 144-inch plates is $20.54, including the 
base price, quality-extra and width-extra involved as a result 
of this overweight. This overweight cost plus the width-extra 
cost for the two 144-inch plates over that of the two 96-inch- 
wide plates is $118.48. The extra fabricating cost plus: over- 
Weight for the three-course construction is $178.78. The 144- 
inch plates, despite the greater overweight allowance, show 
a net saving of $60.30 per vessel. 


Width-Extras and Low-Alloy Steels 


The preceding considerations determining optimum plate 
widths apply equally to plates of low-alloy steel. The width 
extras for such steels are somewhat higher in proportion to 
their fabricating costs; the maximum economic width is 
cy to be approximately 10 percent lower than the carbon 
Steels, 


February, 1945—A Gulf Publishing Company Publication 


well as his firm’s cash in selecting the right combination of 


One fabricator, by the use of one 154-inch-wide plate 
instead of two 77-inch-wide plates, increased his production 
from 15 vessels to 20 vessels per week, or an increase in pro- 
duction of 33%4 percent without additional investment in men, 


Where welded joints in vessels have to be inspected in the 
feld after certain periods of operation, wide plates, by reduc- 


Plate Widths in Clad Steels 


The use of wide plates of clad steels shows even greater 
savings than with the carbon steels, as both the base price of 
the material and the fabricating costs are higher in propor- 
tion to the width-extras for the clad steels. The fabricating 
costs are increased by the care necessary in working the clad 
materials, and by the cost of the accessory metals such as 
welding electrodes. 

With clad steels, the widest possible plate should always be 
used; all known examples show savings. 

A comparison of width-extras and welding costs for 10- 
percent-nickel-clad steel, converted to costs per pound of 
plate material used, is shown in Figure 17. For example with 
a Y%-inch-gauge plate farbricated in accordance with U-68 
requirements at $11.80 per foot, the extra fabricating cost 
using two 42-inch plates to make up an 84-inch plate by 
welding would cost $0.078 per pound; a single plate 84 inches 
wide would cost $0.005 per pound in width-extras. This 
results in a saving of $0.073 per pound or almost half of the 
base price of the material, in addition to the other advantages 
of time, and manhours. As a further illustration, a single plate 
108 inches wide would have a width-extra cost of $0.010 per 
pound and the fabricating cost to join two 54-inch plates of 
%4-inch gauge and built by U-69 construction would cost 
almost $0.038 per pound. The saving by using the single wide 
plate would be $0.028 per pound. 

Similar curves for stainless-clad steels are given in Figure 
19. From these it may be seen that a single plate 108 inches 
wide can be purchased for a width extra of $0.015 per pound; 
two narrow plates, 54 inches wide, of %-inch gauge, have a 
U-69 fabricating cost of $7.37 per foot and would cost $0.0509 
per pound to join together. The use of the wide plate effects 
a saving of $0.0359 per pound as well as the savings in shop 
time and use of equipment. 


Solid Stainless and Non-Ferrous Metals 


The high-priced solid stainless and non-ferrous metals 
show similar savings for wide plates. "A single wide plate 84 
inches wide and %-inch gauge may be purchased for a 
width-extra of $0.01 per pound. Two narrow plates each 42 
inches wide and welded to form a plate 84 inches wide would 
cost $0.0468 per pound for the extra fabrication required by 
U-69 construction at $7.41 per foot. The saving due to wide 
plates in this case is $0.0369 per pound. 
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Simple Constant Reflux Take-off 
for Distillation Systems* 


JOHN C. SNYDER and WALTER STEUBER 
Catalytic Development Corporation, Marcus Hook, Pennsylvania 


ay LABORATORY fractional distillation it is 
often necessary to control the reflux ratio so that it 
is kept constant, regardless of variations in the dis- 
tillation rate or empirical factors. This has been ac- 
complished by Carter and Johnson? with a mag- 
netically moved funnel, by Bruun’ with a two-way 
valve and capillaries, and by Podbielniak* with an 
automatic valve seated in the take-off tube. All these 
devices require a degree of skill too great for fabrica- 
tion by an amateur glass blower, and various me- 
chanical difficulties have been experienced in their 
operation, due to sticking of moving parts or plug- 

ing of capillaries. An easily constructed take-off 



























evice of the intermittent type which operates 
smoothly is described in this paper. 
TO ADDITIONAL STILLS 
; 3 TO ATMOSPHERE 
i OR VACUUM PUMP 
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L___FROM INERT GAS SUPPLY 





FIGURE | 
Flow Diagram 


The take-off is designed for use with any type of 
total condensing head in which the entire condensate 
stream passes a point on its return to the column 
(see Figure 1). The receiver is maintained under a 
slight pressure sufficient to prevent the flow of 
liquid from the still head through the U-shaped tube 
into the receiver. A small steady stream of inert gas 
passing through the non-volatile oil in the bubbler 
supplies this pressure. Periodically, the receiver is 
vented to the operating pressure of the still through 
an electrically operated valve controlled by a cycle 
timer, During this period the entire condensate flows 
by gravity to the receiver, by the mechanism shown 
in oot 2. 

While the receiver is under pressure, the liquid in 
the take-off capillary is maintained at levels A, 4’. 
When the pressure is released, the liquid flows to 
levels B, B’, which are just at the overflow point. 


* Reprinted from Industrial and Engineering Chemistry, Analytical 
Bdition. 16, 7, 454, July, 1944. 
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Consequently, all reflux during the 
“on” period enters the take-off a 
A and an equal amount of liquid 
overflows at B’ into the receiver, 
At the end of the “on’’ interval 
(generally from 2 to 5 seconds), 
the valve closes and restoration of 
the receiver to pressure q'tickly in- 
terrupts the take-off stream. For 
convenience in emptying the re 
ceiver, the take-off line generally is 
provided with a stopcock to prevent 
the flow during this period. .How- 
ever, if it is desired to keep the 
product from coming into contact 
with stopcock grease, and if low- 
boiling components which will vaporize in the take-off 


line at the outset of the distillation are absent, this stop- 
cock and the one on the receiver may be omitted. 

The dimensions of the take-off line depend mainly 
upon the throughput of the still, but are not critical. 
The diameter must be sufficient to accommodate 
the entire distillate during the take-off period. A 
convenient length for 4h, which indicates the pres- 
sure head that is maintained by the bubbler, is from 
0.5 to 3 cm. 

The following advantages have been noted: 

Simplicity of construction, operation, and adjust- 
ment. 

The take-off maintains a constant reflux ratio, ir- 
respective of distillation rate, which is preedter- 
mined by simple adjustment of the intervals of an 
on-and-off timer. 


Low cost. No delicate moving parts in the still 
head. Very low holdup. 
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FIGURE 2 
Detail of Take-Off Line 


Distillations may be conducted out of contact with 
anything save glass and an inert gas. The method 's 
adaptable to distillation at other than atmospheric 
pressure, Several stills may be operated with the 
same control system. 
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8 Podbielniak, W. J., Podbielniak Centrifugal Super-Contactor 
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a your welding fitting requirement, your Tube Turns 
distributor can meet it from the complete line of Tube-Turn 
welding fittings. Between the tiny half-inch and the giant thirty-inch 
itings the Tube Turns line includes over 4,000 items. 

Your Tube Turns distributor, however, did not acquire his fran- 
dise by simply qualifying as a merchant. He offers you years of 
perience and the services of a competent staff of sales engineers. 
lecan point to many successful installations, some of them prob- 
bly similar to your own problem. 

Back of his own organization, and ready to help with any unusual 
ituation, stands the staff of the nearest Tube Turns district office, 
ticked—when need arises—by the complete resources of the Tube 
wns headquarters in Louisville. Write today for your free copy of 
lube Turns Catalog No. 111, a valuable handbook of welding fit- 
ings information. TUBE TURNS (Inc.), Dept. PR-2, Louisville 1, Ky. 


lected Tube Turns Distributors in every principal city are ready 
to serve you from complete stocks. 


BE TURNS (Incorporated) LOUISVILLE 1, KENTUCKY, Branch 
Vices: New York, Chicago, Philadelphia, Pittsburgh, Cleveland, Day- 
0, Washington, D. C., Houston, San Francisco, Seattle, Los Angeles. 


a 


-| TUBE-TURN 


TRACE MARK 


THE COMPLETE LINE of WELDING FITTINGS and FLANGES 
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Trends in the 


Liguetied Petroleum bas Industry 


As Reflected by the Industry Survey 


PAUL K. THOMPSON, Chief, Liquefied Petroleum Gas Section 
Petroleum Administration for War 


S ceteriueD use of liquefied petro- 
leum gas as a fuel and a source of 
energy, together with its more recent 
application as a raw material in the pro- 
duction of aviation fuel, synthetic rub- 
ber and chemicals, has placed this prod- 
uct foremost in the class of critical 
materials. Possibly the use of no other 
petroleum product has developed so 
rapidly as the separate fractions and 
mixtures of propane and the butanes. 
The greatly accelerated war use of LPG 
was definitely confirmed during the win- 
ter of 1943-44 when transportation diffi- 
culties, together with localized shortages, 
brought about by necessary diversion of 
products as war materials, precipitated 
the worst winter in the history of LPG. 
Early in the spring of 1944, it appeared 
that a similar condition would be en- 
countered during the winter of 1944-45. 
Thus, to make available all possible in- 
formation relating to the supply and de- 
mand of LPG, the Petroleum Adminis- 
tration for war requested industry rep- 
resentatives to determine as nearly as 
possible these conditions in PAW Dis- 
tricts 1, 2, 3, and 4 for 1943, 1944 and 
«the first six months of 1945. Similar in- 
formation was already available for Dis- 
trict 5, that area embracing California, 
Arizona, Nevada, Oregon and Washing- 
ton. 

This paper will discuss the service 
performed by the special LPG survey 
joint subcommittee in preparing this re- 
port, making available for publication 
such portions of this study as wartime 


security permits in addition to comment- 
ing on related factors such as govern- 
ment regulations, distribution, etc., en- 
deavoring to analyze these factors in the 
light of what may be expected in the 
immediate future, together with the de- 
velopments which may result with the 
return to normal times. 

James E. Pew, director of the Natural 
Gas and Natural Gasoline Division, 
Petroleum Administration for War, 
called a joint meeting of the LPG sub- 
committees of PAW Districts 1, 2, 3, 
and 4, which resulted in the organization 
of a special LPG survey joint subcom- 
mittee. This committee includes, as in- 
dustry representatives, the chairmen of 
the district LPG subcommittees, as fol- 
lows: G. R. Benz, District 2, chairman; 
Louis Abramson, District 3; R. W 
Leslie, District 4, and W. A. Naumer, 
District 4. E. M. Peterson, secretary of 
District 2 Natural Gas and Natural 
Gasoline Committee, is secretary of this 
committee. 

This committee was requested by 
PAW to ascertain as nearly as possible 
the relation between supply and demand 
of liquefied petroleum gases for 1943, 
1944 and the first six months of 1945 in 
the United States, excluding the West 
Coast (District 5). In carrying out this 
request, a questionnaire was prepared 
by the committee for the purpose of 
securing information on both the pro- 
duction and disposition of liquefied 
petroleum gases. To ascertain the actual 
and estimated potential production for 
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Use of Liquefied Petroleum Gases for Chemical Manufacture 


(Does not Include Pacific Coast area) 








GLOSSARY 
PROPANE 


LPG products containing 90 percent or more 
propane and/or propylene. 


NORMAL BUTANE 


LPG products containing 90 percent or more 
normal butane. 


ISOBUTANE 


LPG products containing 90 percent or more 
isobutane. 


BUTANE-PROPANE MIXTURES 


LPG products containing more than 10 per. 
cent propane and/or propylene. 


NORMAL BUTANE-ISOBUTANE-BUTYLENE 
MIXTURES 
LPG products not included in the above 
classifications. 


FUEL PURPOSES 
Fuel purposes include the following: Con. 
tinuous and standby uses for domestic, com. 
mercial, industrial, agricultural, and utility 
applications including but not limited to 
| the following: cooking, water heating, re- 
| frigerating, space heating, metal cutting, 
all kinds of industrial heating applications, 
gas manufacture, internal combustion en- 
gine fuel, drying, baking, etc. 


CHEMICAL MANUFACTURE 


Chemical manufacture includes products 
used as base materials or process feed 
stocks, additives, diluents, extenders, sol- 
vents for chemical manufacture or process- 
ing (except specific uses otherwise classi- 
fied below), and for burning to make 
carbon black. 


REFINERY USE 
Includes all refinery use except that for 
isomerization feed stock. Includes LPG 
used for refinery fuel and blending purposes, 
ISOMERIZATION FEED 
Includes all isomerization feed stock uses. 
SYNTHETIC RUBBER COMPONENTS 
Includes all products to be used for proc- 
essing into or manufacture of synthetic 
rubber components. 
POTENTIAL EXCESS PRODUCTION 
Product not going into the above uses, 














the period in question, a form was tt 
veloped which when properly filled o 
gave the requested information for ( 
propane,’ (2) normal butane, (3) isd 
butane, (4) butane-propane mixtur 
and (5) normal butane-isobutane-buty 
ene mixtures. In determining the @ 
position of products, a separate fom 
for each of the above products W 
developed to indicate that amount i 
(1) fuel purposes,’ (2) chemical mani 
facture, (3) refinery use, (4) isomeriz 
tion feed, (5) synthetic rubber com 
ponents, and (6) potential excess pt 
duction. 

Information was received from kt 
companies—6 companies did not reply 
any way to the questionnaire or t 
follow-up communications.” , 


Information from 210 Plants 


The information as supplied by # 
110 companies representing 201 differe 
plants was summarized and _ report 
graphically by the committee. In ad 
tion, comments and recommendati 
are contained in the committee’s repé 
to PAW. 

The release of the complete report 
this time, in which statistics for 
last nine months of 1944 are estimait 
may appear to some as coming at & 
late a date to be of maximum ¥ 
However, and to the contrary, 
was continuously advised by the & 
mittee throughout the progress of 
survey, and since the major portiom 
the work was completed during 
summer, the resulting information 
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Texaco Development Corporation 
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CHART 2 
Refinery Uses of Liquefied Petroleum Gases 


been of invaluable help in planning for 
the present winter. It is quite impossible 
to enumerate here the difficulties en- 
countered by the committee in conduct- 
ing this study, these difficulties being 
directly responsible for the apparent de- 
lay in its final presentation. 

The LPG survey covered only the 
eer and disposition of products. 

aturally, related problems such as 
transportation, manpower and lack of 
equipment contribute to the success or 
failure of wartime distribution even 
though the required products are avail- 
able. It was decided to limit this study, 
as previously noted, and rely upon in- 
formation presently available to industry 
concerning distribution. Shortly after 
this study was under way, it was evi- 
dent that such a decision was correct 
because it was necessary for the com- 
mittee to exert all its energy to conduct 
and complete this work even at a late 
date. The many problems encountered 
by the committee did not affect the 
quality of their final report. The success- 
ful manner in which these problems 
were solved is partly reflected ‘in their 
splendid report, a portion of which is 
discussed herein. 


Chemical Raw Material 


In analyzing the relationship of supply 
and disposition of LPG, widely different 
local conditions become apparent. Al- 
though such conditions contribute to the 
over-all picture, any single condition is 
not necessarily representative of the en- 
tire situation as reflected by such a sur- 
vey. Too, ever-changing problems of 
transportation and storage added to the 
many other variables together make the 
present LPG fuel situation a problem 
of the most difficult proportions. These 
variables dictate that the release of in- 
formation relating to the total produc- 
tion and use of LPG as fuel, would tend 
to distort the picture and result in false 
conclusions rather than to provide a basis 
for industry to solve its present prob- 
lems. Accordingly, the use of LPG as 
fuel is only commented on herein, while 
its use as a chemical raw material, for 
refinery operations, and for synthetic 
rubber components is discussed graphi- 
cally with actual and estimated yearly 
figures presented. 
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(Does not Include Pacific Coast area) 


The growing trend of LPG as a 
chemical raw material is shown in Chart 
1. The major components, presently 
employed for chemical use, are propane 
and butane-butylene mixtures. This 
study indicates that a total of 110,895,000 
gallons of LPG, as a liquid, was used as 
a chemical raw material in 1943. The 
1944 requirement is set at 159,788,000 
gallons, an increase of 44 percent. It 
should be noted that these amounts are 
for that LPG shipped as a liquid only. 
Larger amounts of these gases are de- 
livered to chemical plants in the gaseous 
form by pipe lines. A recent estimate’ of 
the quantity of LPG used as a chemical 
raw material, delivered as liquid or gas 
in the United States, indicates that a 
total of 389,127,500-gallon equivalent was 
used in 1943, The 1944 requirement, with 
the latter nine months estimated, was set 
at a 478,022,000-gallon equivalent, an in- 
crease of 23 nercent. This chemical use 
of LPG continues to grow with predic- 
tion of ever-increasing amounts of 
ethane-propane and propane-butane mix- 
tures as raw material in processes em- 





























ploying regenerative cracking and c ta. 
lytic oxidation, respectively. 


Aviation Fuel 
In the production of newer, better ang 
greater quantities of aviation fuel and ¢ 
continue to meet essential military 
civilian requirements of various fuels and’ 
other petroleum products, large quant. 
ties of LPG are being used in refinery 
operations. In reporting the gro 
trend of LPG for refinery uses (Chart 
security restrictions have necessitated 
that this classification include not o 
conventional refining demands but tho 
for isobutane for alkylation and butg 
for isomerization purposes. This 
necessary to eliminate any possible pre 
diction relating to increased alkylate pro 
duction. Nevertheless, the increased use 
of liquefied gas for total refinery uses 
reflects their growing importance in the 
production of aviation fuel components. 
In 1943, 1,558,209,000 gallons of LPG 
were used for refinery operations and 
2,327,208,000 gallons estimated in 1944 
This increase of 788,999,000 gallo 
(about 50 percent) is of interest when) 
compared with the total sales of LPG 
in the United States for 1943 of 675,233. 
000 gallons as reported | by the United 
States Bureau of Mines.’ This large use 
of LPG in refinery operations can be 
expected until total victory. The ter! 
mination of the war in Europe shot 
not bring any reduction in the mani 
facture of key aviation fuel componen 
such as isooctane alkylate, even though 
the total production of finished aviation 
fuel may be temporarily reduced until 
the concentration of the total war effort! 
is esablished in the Pacific area. 
Another burden placed upon butanes 
is their wartime role in the production 
of synthetic rubber. In achieving the 
required production of synthetic rubber, 
which has been recognized by many as 
the outstanding chemical achievement 
of the war, enormous quantities of light 
hydrocarbon gases are required as raw 
material. The contribution of LPG prod- 
ucts is graphically portrayed in Chart 3. 
In the production of butadiene, one of 
the chief ingredients of synthetic rubber, 
large quantities of butane - butene mix- 
tures are required. Thus, as in the case 
of isooctane alkylate, the production of 
synthetic rubber imposes large demands 
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CHART 3 
Use of Liquefied Petroleum Gases for Synthetic Rubber Components 






(Does not Include Pacific Coast area) 
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P ianes, tanks and other motorized equipment are only as 












: ae important as the destructive blows they can deliver the enemy 
me —gasoline is the fuel that makes possible completion of their 
a deadly missions . . . to help supply this vital fuel, Hanlon- 
| Buchanan is supplying Butanes and Stabilized Natural Gaso- 
& line—STA-VOL-ENE the “Natural” known throughout the World. 
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Figure 1—Split-Duct Manifold is most effi- 
cient. Insures uniform distribution of dust 
and gas fo all cyclones. A Buell feature, 


A Pictograph 


OF EFFICIENT DUST DISTRIBUTION 





IO09 
7500 








Figure 2— Unit-Chamber Manifold. 
never used by Buell. Disadvantages: 
uneven distribution of dust to tubes, 
piling up of dust in rear of chamber, 
rapid erosion of outlet tubes. 
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pein engineer and 

erating executive 

ld have a copy of 
the bulletin shown 
above as his guide in the 
selection of theright dust 
collection equipment. 
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sngeres) CYCLONES 











ELIMINATES CLOGGING 


Buell Design winiMIZES EROSION 


The scientific development of inlet manifolding for 
multiple unit cyclone dust collectors has played an all 
important part in the uniform distribution of both gas 
and dust in cyclone collectors. How proper manifolding 
is achieved in Buell Dust Recovery Systems is shown in 
the pictograph on this page. What happens when the 
dust load is not uniformly distributed, and how serious 
these disadvantages may be, is best described in the 
bulletin shown on this page, from which these two 
manifold sketches were taken. 


BUELL ENGINEERING COMPANY, INC. 
Suite 5000, 6 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 


* for synthetic rubber production in 








n butanes. The survey reveals 
5 ,434,000 gallons of LPG were req 


and 457,000 estimated in aH, : 
crease of 2 percent. A 

demands for LPG eiodaets i ay 
thetic rubber components are simil 
those previously mentioned in the 
duction of aviation fuel in that no 
duction in their use can be ex 
until total victory in Europe and 
Pacific. Even with total victory, the 
nation’s synthetic rubber plants may be 
expected to continue maximum produc. 
tion to fill backlogs of civilian require. 
ments in addition to replacing 
amounts of imported natural rubber 
until such time as natural rubber sources 
are once more revived and productive, 

















Propane for Fuel 


As mentioned above, statistical and 
graphical data will not be given for LPG 
fuel uses. However, it is interesting to 
note that the survey clearly indicated a 
swing of significant magnitude to the 
predominance of propane over butane- 
propane mixtures for fuel uses. This ab- 
normal relationship results, of course, 
from the temporary diversion ,of large 
quantities of butanes to war products. 
The fuel use of normal! butane and spent 
refinery butanes throughout the period 
studied, continues to bear the same re- 
lationship to the use of propane and 
butane-propane mixtures, As in the past. 
The use of propane as fuel appears to 
have experienced the greatest increase 
of all LPG fuels, mainly because of the 
diversion of butanes. Accompanying this 
increase are the conventional moderate 
seasonal fluctuations. The widespread 
use of butane-propane mixtures as heat- 
ing fuels resuits in more pronounced 
seasonal demands than are evident in 
the use of any other LPG product. The 
moderate increase in the use of LPG 
products for fuel, other than butane- 
propane mixtures and the slight in- 
crease in the use of the latter, clearly 
reflect the results of the necessary steps 
taken by government and industry to 
insure the availability of these com- 
ponents for use in the production of war 
materials. 

The well known fact that ample pro- 
pane exists at production sources was 
indicated by the survey. As previously 
pointed out, the survey did not report 
factually on the very serious distribu- 
tion phases. The lack of distribution 
facilities precludes the classification of 
this potential supply as available supply 
for actual consumer demands. 

The critical butane and butane-pro- 
pane situation of the past winter, to- 
gether with that of the present winter, is 
definitely confirmed by the survey. It 
should be noted that the survey indicates 
a greater shortage of butane and butane- 
propane mixtures for the winter period 
of 1944-45 than was experienced during 
the winter of 1943-44. The severity 0! 
the current shortages, as of December, 
1944-January, 1945, of LPG for fuel is 
the direct result of lack of transporta- 
tion facilities, mentioned above, and also 
of the lack of butane, which was clearl) 
predicted by the survey as early as the 
summer of 1944. 

Although the entire report cannot be 
released at this time for war security 
reasons, it is hoped that the industry will 
recognize the efforts of the committee 
and the value of the report submitte 
The interest of the industry in such sur- 
veys is timely, and it would seem to 
appropriate for a continuation of these 
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A Kidde portable extin- 
guisher quickly smothers fire 
in a motor-generator set, 
without danger of shock or 
damage to insulation. 


Even a small blaze in electrical 
equipment — or flammable liquids 
—may quickly flare into a serious 
fire...unless the right extinguisher 
gets to work fast. 

Ordinary water-type extinguishers 
cannot stop these tough Class C and 
Class B fires. But a Kidde portable 
—approved by both Underwriters’ 
and Factory Mutual Laboratories— 
chokes them off quickly and safely. 

If a blaze breaks out in electrical 
equipment, non-conduct- 
ing carbon dioxide keeps 
the operator safe from the 
danger of shock, while it 
swirls around corners and 
penetrates crevices to extin- 


KIDDE EQUIPMENT HITS THE HOT SPOTS 
to put tough fires out! 


guish every flicker of flame. Dry 
and inert, the gas does not damage 
the equipment or rot the insulation. 

When liquids catch fire, a cloud 
of carbon dioxide gas from the 
Kidde nozzle forms a thick blanket 
that smothers the flames... then 
evaporates to leave valuable 
materials uncontaminated. 

Safe, clean, fast — Kidde extin- 
guishing equipment is ready to take 
on the job of guarding every tough- 

fire area in your plant. 
Check the accompanying 
list of hazardous locations 
—then ask a Kidde repre- 
sentative to show you how 
best to protect them. 


MG Sets 
Process Rooms 
Ovens 
Spreaders 
Motors 
Storage Rooms 
Mixers 
Coaters 
Transformers 
Dip Tanks 
Agitators 
Washing Trays 
Control Panels 
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h sur 
1 to be 


thet} Walter Kidde & Company, Inc. - 140 Cedar Street, New York 6, N. Y. 
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We do not sing his praises to the sky 


but we know it takes loyal and faithful 
workers like BOB, on the job always, gradu- 
ating these precision industrial metal 
scales with skill and care for much depends 


upon this single operation. 


In your post-war planning, 
remember only GOOD ther- PALMER 
mometers do the job right. Red-Reading 


Mercury 
THERMOMETER 


And PALMER Thermometers give you: 
1... Precision and Guaranteed Accuracy 


PALMER 2... Sturdiness and Long Service 


MERCURY ACTUATED 3... A bright RED column...so easy to see with 
THERMOMETER 


(Clip this ad as a reminder.) Catalog on request. 





studies by- the industry on the retun 
to normal times when war ag 
requests Tor such work will not } 
forthcoming. In anticipation of presen 
LPG problems continuing throughoy 
1945, PAW has requested the special 
LPG survey joint subcommittee to cop. 
tinue the study for an additional periog 
It is contemplated to expand the pro. 
posed study to include PAW District § 
thus making the survey nationwide jh 
scope. 
WPB Limitations 


For over three years the operations 
of industry have been controlled ang 
restricted by wartime regulations. The 
basic restrictions affecting the LPG dg 
tribution industry are those embodiedig 
WPB Limitation Order L-86 and direp 
tions thereto. Broadly, Order L-86 pr 
hibits delivery and installation of. eq 
ment used to contain, distribute, @ 
dispense LPG. Direction 1 to Onde 
L-86 restricts delivery and acceptance 
of delivery of LPG tanks. Direction? 
to Order L-86 prohibits delivery and 
acceptance of delivery of LPG for ti 
as a motor fuel in private passenger 
automobiles. 

The original purpose of Order L-& 
when it was first issued April 8, 19% 
was twofold: first, to conserve the then 
existing utilization equipment for the 
most important war uses; and, second, 
to conserve LPG itself so that war de 
mands could be met, and also, insofar 
as possible, so that the requirements of 
existing LPG consumers could be satis- 
fied. 

As the demand for LPG for use in the 
production of war materials increased, 
the primary function of Order L-86 be- 
came the conservation of LPG, with the 
importance of equipment conservation 
becoming secondary but still quite neces- 
sary. 

Administration of these regulations 
has attempted to accomplish the above 
purposes with a minimum of restrictions 
upon the industry. However, as the 
aviation gasoline and synthetic-rubber 
programs progressed, with the resulting 
requirements for LPG products, it be- 
came necessary to impose more restric- 
tive measures. With the tentative report 
of the committee available in September, 
1944, it was immediately evident that 
additional restrictions were necessary to 
meet the forthcoming conditions as pre- 
dicted by the survey. 

Thus on October 24, 1944, PAW an- 
nounced issuance of Directive 79, which 
prohibits delivery or acceptance of de- 
livery of butane for use as fuel in drill- 
ing operations where natural gas is avail- 
able as a substitute fuel. This directive 
is effective during the present heating 
season, November 1, 1944, to April |, 
1945. During this time the quantity 0 
butane that will be available for drilling 
operations will be limited because of the 
demand for this fuel by domestic con- 
sumers during winter. 

Further, PAW announced, by press 
release November 24, 1944, that as 0 
that date PAW would be compelled to 
disapprove all applications to install 
equipment utilizing butane or butane 
propane mixtures, 

As indicated by the preliminary report 
of the committee and substantiated by 
its final report, there was a shortage 
amounting to 4 to 7 million gallons per 
month of butane for all uses. This short 
age was immediately felt by the LP 
industry. With the cooperation of the 
refining division of PAW, the necessary 
steps to alleviate this condition wet 
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@ = Tuar’s just one tough problem in one industry ... textiles .. .buttoned up! 
For acid spin bath solutions must stay pure—or else the delicate synthetic 


- “ threads may be ruined. “Karbate” spin bath tanks and heaters* safeguard 
estric- . . 
report this purity! 
>mber, The non-contaminating property of “National” carbon, graphite and 
t that “Karbate” materials solves problems like this in many industries. . . 
ary to ° ° . : r : ” 
s pre- Non-contamination is assured, for example, using “National” carbon 
at in ~ wall Raschig rings. It is of great importance to the success of chlorinating tubes 
which for aluminum. “Karbate” scrubbing tower operations depend upon this 
¢ ° . . . . 
t= Rta atian quality. The same is true of carbon and graphite ingot molds, plugs and 
aval Mich ox Low stools, or porous carbon filters. 
7 gn or iter . . . . . 
rectivell Heat Transfer But it is the unusual combination of physical, chemical and electrical 
at . properties that really gives “National” carbon, graphite, and “Karbate” 
Til 4y ist . . . af Se . ‘ 
Stil Shosinnt dead materials their advantages over other materials. Inquiries are invited from 
rilling the metals, chemical, mechanical, textile, electronic and other industries. 
of the 
c con- Easy to *Carbon or graphite made impervious to fluids under pressure. 
Fabricate 
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. THE DOUGHBOY DOES IT! 
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* with this one block insulation 


Most insulating blocks are made for one 
particular temperature range. MONO- 
BLOCK is effective at all temperatures 
up to 1700° F. The use of a single ma- 
terial reduces installation time and cost. 


Mono-Block is felted by a patented 
process—with long straight fibres of 
high-temperature-resisting B-H black 
rockwool in interwoven layers. The re- 
sult is that millions of dead-air cells 
provide an effective heat barrier. This 
produces an unusually low K Factor 
... At a mean temperature of 200°, for 
example, the conductivity factor is .370. 


The low alkalinity factor of the black 
rockwool fibres insures their stability 
under severe conditions of temperature, 
moisture and humidity. 


This strong, but lightweight block cuts 
easily in straight lines or in odd shapes 
—-yields readily to rivet heads or other 
surface irregularities. This means quick, 
sure application; when cemented with 
B-H Bond-Tite to a clean surface, wir- 
ing is often unnecessary. Mono-Block 
is supplied in a range of sizes and thick- 
nesses .. . . Write for full information 
and generous sample. 





For insulating cement that stays put—easy 
to apply on hot or cold surfaces — write 
for folder on B-H No. 1 Cement. 


Address: Baldwin-HillCo., 567 Klagg Ave., 
Trenton 2, N. J. Plants in Trenton, N. J.; 
Kalamazoo, Mich.; Huntington, Ind. 


Baldwin-Hill 


COMPAN Y 








HEAT & COLD INSULATIONS 











taken to divert certain streams of mixed 
butanes from refinery use to LPG fuel 
markets. | 


Shortage May Continue 


The present shortage of LPG prod. 
ucts, the result of wartime demands, js 
a widely discussed subject. These dis. 
cussions are not, in general, restricted 
to present conditions but in many cases 
predictions have been voiced that these 
shortages will continue even after the 
return to normal times. Some visualize 
a propane shortage; others predict con- 
tinued difficulty in obtaining the desired 
amounts of butane. The discussion herein 
relating to LPG operations, on the re- 
turn to normal times, is based upon an 
analysis of the survey committee’s re. 
port, viewed in light of related informa- 
tion gathered in this division. The trend 
observed suggested that with the return 
to normal times, there will be a marked 
decrease in the demand for LPG prod- 
ucts which are now required for wartime 
fuels and raw materials. Accompanying 
that decrease will be an increase in use 
as conventional LPG fuel, including the 
possible development and production of 
new fuels, and for chemical manufac- 
ture, Thus, an ever expanding LPG in. 
dustry appears to be assured. There 
should be ample supplies of propane and 
butanes to be used as economic condi- 
tions dictate, with increased supplies as 
needed, made possible by the availability 
of equipment for their production, trans- 
portation, storage and utilization. As in- 
creased demands for LPG products 
come about, production should keep pace 
with or possibly exceed market demands. 
Increased discoveries of natural gas and 
gas-condensate fields and the develop- 
ment of catalytic-cracking operations, to- 
gether with modern extraction and sep- 
aration procedures, apparently assure 
the availability of increasing amounts 
of light hydrocarbon fractions for LPG 
products. In -addition, these develop- 
ments suggest production of sizable 
amounts of LPG in locations where 
heretofore a !ong haul by tank car was 
necessary. 

Diversified opinions have been voice 
regarding the magnitude of demands 
which may Se made of LPG in its ca 
pacity as a chemical raw material on the 
return to normal times. Based upon 
present operations, which find butane 
butene and isobutane as the key com 
ponents for present chemical manutac 
ture, when synthetic rubber and avia 
tion fuel are included, there is a tendency 
to predict that butanes will be in suct 
demand that a general shift to the lighte 
product, propane, will be necessary fo 
the expansion of the LPG fuel industry 
Rapidly changing conditions suggest 
that this supposition may not be entirely 
correct. In fact, some predict just thé 
opposite; i.e, propane will be the ke! 
component for chemical manutacturé 
and not butane. In analyzing this situa 
tion,’ it must be pointed out that wil! 
the return to normal times the largq 
quantities of butanes presently goin 
into war material can be made availablg 
for peacetime uses. Too, we are 10 
passing from an era of moderate therm@ 
cracking into: one in which intensife 
catalytic operations will predominate 
Thus, where butane has been necessa‘} é 
to produce propylene in moderate ther 
mal cracking, catalytic dehydrogenatt© 
will permit the use of propane as chars 
ing stock when the perfection of a er 
factory separation process is develope? 

In general, the present trend sugges! 
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wher VINSON SUPPLY COMPANY Service — NATIONAL Pipe and Steel Tubes 
‘' WAS COVERS the Mid-Continent. In 1945 





















cojealf0ok FIRST to Vinson for the LEADERS CHASE «antimonial Admiralty” 
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ACTUAL SIZE 
photo of Roto 
Junior cleaner 
with wire-flexible 
coupling and ex- 
ponding brush. 


SECTION OF 
ROTO MOTOR 





The Secret of the power and en- 
durance of the Roto Junior Tube 
Cleaner is its extreme simplicity of 
design and precision construction. 
It has only two moving parts, a shaft 
and a solid blade. Positive contact 
between the blade and the Roto- 
centric bore cylinder assure an un- 
divided air stream and freedom 
from leakage. Its convenient size, 
speed and ease of operation, offer 
a marked contrast with old type, 
cumbersome external cleaners. Send 
for details. 


ROTO Junior Tube Cleaners 


The ROTO Company, 145 Sussex Ave:, Newark 1, N. J 





DIVISION OF ELLIOTT COMPANY 









that acetylene, ethylene and propylene 
will be the major components in tomor. 
row’s chemical synthesis. The perfection 
of processes presently under investiga. 
tion indicates the use of ethane and pro. 
pane in ever-increasing, quantities as 
raw materials for the production of these 
chemical components. Natural!’y, butane 
will be required as a raw material jp 
many chemical operations, but this de. 
mand may not be as exhaustive as pre. 
dicted by some. Therefore, the return to 
normal times should see a balanced de. 
mand for LPG products, allowing this 
industry to expand and progress in a 
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reasonably stable and desirable fashion, Jf warti 

In a paper presented before an indus. MH and c 
try association meeting in New Orleans, & yolurr 
September, 1944, the author cautioned estim: 
against the difficulties presently experi. bi 
enced by the warning, “ . In other 
words, your immediate program should @ @™ 
be to prepare for the worst.” This ad. 745° 
vice still holds true and even after the ne 0 
present heating season is past, the LPG @ As 
industry must continue a program which held z 
will enable it to meet its wartime re. § ‘or m 
sponsibilities. 

The difficulties now being encountered 
by the LPG industry to meet its re. 
sponsibilities may even become more 
acute. Nevertheless, these sacrifices and 
determined efforts will not go wu- 
rewarded because these very experiences MILLI 
are creating an orderly, matured indus- §| CUBI 
try insuring a firm foundation upon §|/—— 
which will be built tomorrow’s modern §f} 3,5( 
LPG industry, an industry fully exploit- 
ing its unlimited opportunities and 
whose stature in a relatively short time 
will compare favorably with that of 3, 0( 
other large industries. 

1 Refer to glossary for definition of products 
and other notes, 

2“Science in Natural Gas," by James E. Pew 2 5( 
and Frank H. Dotterweich, Petroleum Ad- , 
ministration for War. 

% Mineral Market Report No. MMS 1204, 

United States Bureau of Mines, July 15, 1944. 

*It is estimated that in 1944, LPG used as 
fuel will be less than 20 percent of the total 2,00 
LPG used for all purposes. 

5 “**Will We Weather the Winter,” by Paui K. 
Thompson, Petroleum Administration for War. 
Russians Recover 1,50 
Vanadium from Asphalt 

That certain fractions of petroleum, | OC 
especially asphalt, may become a _valu- 
able source of vanadium, is indicated 
in a paper presented before the Kus- 
sian Academy of Sciences last May. 50 





Vanadium is an important component 0! 
alloy steels for the manufacture of in- 
struments and other special purposes. 

A summary of the paper, which was 
presented by A. P. Vinogradov, has just 
reached this country and has been trans- 
lated by J. Tolpin, editor of the 
U. O. P. Survey of Foreign Petroleum 
Literature. It discloses for the first time 
that a semi-commercial plant in produc: 
ing ferrovanadium from asphalt derivet 
from Ural crude, which may contail 
vanadium in quantities as high as 4 
percent of the ash. The full text of the 
Vinogradov paper probably will be pub 
lished in the near future. 


















It is known that asphalt from Ctl Big» 
tain American crude oils, notably some i} in3. 
produced in California and Oklahoma gm... 
contain considerable percentages of * 
nadium. 1926... 

In 1940, the latest year for which fig 2 
ures are available, over 2,000,000 pounds 1929.” 
of vanadium were produced _ in_ thems.” 





United States and more than 2,500, 
were imported, principally from Pet 
Demand has greatly increased during 
the war. 
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MILLIONS OF 


YEARS: 


wartime plants, 
and commercial establishments a record 
volume of gas fuel during 1944. It is 
estimated that a total of 3,650,000,000,000 
cubic feet of natural gas was consumed 
juring the year. This 
crease of approximately 246 billion cubic 
feet over 1943, a gain of 7 percent. 

industrial use, 
feld and refining operations, accounted 
for most of the gas consumed, Prelim- 


1918 


Natural Gas Production and Use 









At Record High in 1944 


Ter natural gas industry delivered to 


field operations, homes 


1920 
1919 


represents an in- 


including oil 


inary figures indicate 2,845,000,000,000 
cubic feet of natural gas were burned 
for these purposes, or more than two- 
thirds of the total. The gain in industrial 
consumption of natural gas totaled 175 
million cubic feet, or 5 percent. 

One of the outstanding natural gas 
developments of the year was the plac- 
ing in operation of a 24-inch pipe line 
from Southwest Texas to West Virginia. 
It started operations in early November, 
and now is delivering over 200 million 
cubic feet of gas per day into the highly 


industrialized Appalachian area, reliev- 
ing a threatened gas shortage in .that 
region. 

Several pipe lines are being projected 
from West Texas or the Texas Pan- 
handle to California to supplement the 
natural gas supply in that state. One 
of these lines may be built during 1945, 
if WPB gives approval for material. 

In addition to expansion of facilities, 
important strides have been made in the 
future use of natural gas as a chemical 
agent. 


United States Annual Natural Gas Consumption Since 1918 
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271,000 
255,743 
286,001 


248,334 
254,413 
277,050 
285, 152 
272,146 
289,175 
296,036 
320,877 


359,853 
295,700 


80,707 


450,000 
490,173 
512,209 


413,718 
508,133 
729,917 
856,330 
916,293 


1,023,678 
1,149,208 
1,247,102 
1,557,598 
1,565,237 





721,000 
745,916 
798,210 


662,052 
762,546 
1,006,967 
1,141,482 
1,188,439 


721,000 
745,916 
798,210 


662,052 
762,546 
1,006,967 
1,141,482 
1,188,439 


1,303,019 





1,941,644 1,943,421 
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298,520 
283,197 
288,236 
313,498 


343,346 
371,844 
367,772 
391,153 
443,646 


442,067 
498,537 
529,444 
570,000 


86,491 
87,367 
85,577 
91,261 
100,187 


111,623 1, 

117,390 1, 

114,296 1, 

118,834 1, 

134,644 2, 076, 369 
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218,281 
362,633 
669,242 
2,845 000 
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' Breakdown between domestic and commercial use not available prior to 1930. Source: U.S. Bureau of Mines; except for latest year which is based on statistics of 
iation revised to Bureau basis by adding estimated consumption for oil field operations and carbon black purposes. 
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VER since 1928, Cooper-Bessemer has been experimenting to 
perfect a means of using gas as a practical diesel fuel and to 
permit instantaneous change-over from fuel oil to gas and vice versa. 
It can now be announced that these efforts have been completely 


successful —a truly revolutionary accomplishment. 


Without exception, all of the advantages inherent in full diesel 
operation are retained. In fact there has been no modification what- 
ever of the characteristic diesel principles. Thus the fairly common 
35 per cent thermal efficiency of the conventional oil-burning diesel 
is just as readily reached when burning gas—a full 30 per cent 
increase in thermal efficiency over the best gas engines of the 


electrical ignition type. 


An important factor in this new development is the admission of gas 
at normal pressure, assuring customary diesel reliability, avoidance 


of complications, and low maintenance. 


Of extreme significance in many services, instantaneous convertibility 
from one fuel to the other is in itself an outstanding accomplishment. 
It is as simple as opening one valve and closing another while the 


engine is running at full load. 


Engineers and operating officials in many fields will instantly recognize 
the tremendous economies and advantages made possible by this 


new Cooper-Bessemer development. 
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Natural Gasoline Output Passes 


100 Million Barrels in 1944 


iia ULATED by increasing war de- 
mands, United States production of 
natural gasoline and allied products 
soared to an all-time high of 102,000,000 
barrels in 1944. 

Answering the need for more aviation 
Erowhes. synthetic rubber and basically 
indred goods to feed war machines, 
production went up in a rapid spiral not 
fully described by the year’s total out- 
ut. From a daily average of 252,000 
arrels in January, production moved up 


to approximately 300,000 barrels daily 
in December, indicating an increase for 
1945 that will compare with the 13,821,- 
000-barrel gain made in 1944. 

The year’s increase takes on additional 
impressiveness when the total produc- 
tion is measured against that of 1942 
and 1943, the other war years. In 1942, 
annual production was 83,322,000 barrels 
and the daily average 228,279. In 1943, 
total production was 88,179,000 and the 
daily average 241,586. 


Increased plant capacity and war-time 
urgency resulted in a gain of approxi. 
mately 50,000 barrels daily between De. 
cember, 1943, and December, 1944, ang 
a gain of almost 65,000 barrels daily 
between June, 1943, and December, 1944 


Locale of the greatest gain in 1944 
was Texas, which produced approxj- 
mately 42,936,000 barrels in 1944, an 
increase of about 2,170,703 barrels in 4 
12-month period, and about one-sixth of 
the gain registered by the entire nation, 
All sections of Texas showed an in. 
crease, with East Texas scoring a par- 
ticularly noteworthy rise. 

Other areas registering above-average 
gains were Illinois Basin and the Rocky 
Mountains. Michigan, though a com- 
paratively minor producer, multiplied its 
output by five times during the year and 
Oklahoma’s output in the first ten 
months oi 1944 was almost as much as 
during the entire preceding year. 


U. S. Annual Production of Natural Gasoline and Allied Products Since 1918 
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6,727,000 | 1925 1932 
1926 
1927 


18,430 | 
1928... | 


22,931 
25,098 
29,350 
32,997 
53,243 
235,000 60,197 


73,547 


1929 
1930 
1931 


144,194 


119,498 51,347,000 











| 
1939........} 51,650,000 | 141,507 
1940..." :| 55,700,000 | 152,502 
(*) Natural Gasoline and Allied Prod. 
M......4 3% | 221,520 


99,400 


1942. . 
1943 
279,452 











Seurce:—Bureau of Mines, except for latest year, which is estimated. 
* Bureau began a new series covering 1941 and subsequent years which includes some cycle condensate. 
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rt Progress on New 
Version of World Oil Pact 


Harold L. Ickes has had added to his 
myriad titles and duties that of acting 
chairman of a committee of cabinet 
members appointed by the President to 
reconcile differences between the Ameri- 
can oil industry and the government 
over the Anglo-American petroleum 
agreement. Much progress has been 
made to this end, Ickes announced on 
January 24 after a three-day discussion. 
The discussion was informal but an- 
nouncement of its results was a formal 
release through the Office of War In- 
formation. In it was reviewed the in- 
dustry’s objection to the wording of the 
agreement first presented which it con- 
sidered “might be construed prejudicially 
to United States domestic operations.” 

“Representatives of the government 
did not consider that the agreement em- 
braced the dangers which industry 
spokesmen had believed that they saw 
therein,” Ickes said. “They considered 
ita sound document, protective of the 
public interest of both nations, beneficial 
to the oil industry, and conducive to the 
fair and orderly conduct of the interna- 
tional petroleum trade. They expressed 
willingness, nevertheless, to consider 
suggestions for such revisions as might 
reasure the industry, provided that the 
purpose of the agreement was pre- 
served.” 

To this gracious acquiescence to their 
right to be heard, representatives of the 
industry acting through the Petroleum 
Industry War Council, responded by 
presenting its objections and a proposed 
new draft. 

“Although not all of the industry’s 
suggestions were acceptable to the gov- 
ernment,” Ickes said, “a study of them 
showed that as to the content of the 
original document there was no sub- 
stantial difference upon basic considera- 
tions. Government and industry were 
agreed that the proposed International 
Petroleum Commission should be a 
purely advisory and consultative body; 
that acceptance of its suggestions should 
be elective with each government; and 
that nothing in the agreement should be 
interpretable as vesting in the federal 
government any powers now residing in 
the states,” 


The original agreement between rep- 
resentative of the American and British 
governments was referred to the United 
States Senate for ratification, and was 
withdrawn when opposition from petro- 
leum and other business sources indi- 
cated the probability that it might be 
rejected by that body. 


API Meeting Is 
Scheduled for Fall 


The American Petroleum Institute 
has announced that the 1945 annual 
meeting is tentatively scheduled for 
November, at the Stevens Hotel, Chi- 
cago, the exact date of the meeting to 
be set later. 

Postponement of the meeting from 
1944 provides automatically for con- 
tinuation of membership in committees, 
thereby giving incumbent members a 
two-year term instead of the customary 
one-year term, 

Pending the meeting, all committees 
in the division or production will con- 
tinue to function. It is likely that meet- 
ings may be held with some of the 
committees where deemed advisable by 
the chairman. 

All spring district meetings with ex- 
ception of California, have been can- 
celled. 

Officers of the California district are 
in favor of going ahead with their spring 
meeting as it would not entail a burden 
on transportation. 


James Named Director 
Of Research Council 


W. S. James, chief engineer ~ of 
Studebaker Corporation, was the only 
new member of the board of directors 
elected at the annual meeting of Co- 
operative Research Council. He replaces 
J. B. Macauley, Jr., who declined re- 
election. Reelected directors include D. 
P. Barnard, Standard Oil Company (In- 
diana); G. B. Davis, Standard Oil 
Development Company; J. F. M. Tay- 
lor, Shell Oil Company; B. B. Black- 
man, Autocar Company, and C. G. A. 
Rosen, Caterpillar Tractor Company. 

The council is sponsored by Amer- 
ican Petroleum Institute and American 
Society of Automotive Engineers. 


Military Takes Tankers, 
Demands More Oil 


Military demands have made neces- 
sary removal of more tankers serving 
the East Coast of the United States, 
to further: complicate supplying that 
area. More of the burden of transport 
goes back on the railroads, in face of 
a shortage of tank cars. 


Increased demand by the armed 
forces for aviation fuel has made it 
necessary for Petroleum Administration 
for War to revise upward its production 
program. This may involve construction 
of more refineries. To the present de- 
mands have been met with the con- 
struction program which is all but com- 
pleted, but Army and Navy schedules 
for coming months are above capacity 
of existing plants. Some increase is in 
prospect by removing bottlenecks and- 
improving methods in existing plants, 
but construction of additional facilities 
is seen as necessary and plans are being 
laid to that end. Already three plants 
have been authorized, and PAW is mak- 
ing a survey to determine where the 
manpower situation makes it most ad- 
visable to build more refineries. 


Along with more oil and more trans- 
portation, the war is demanding more 
steel from the sources which would 
supply materials for the new plants. It 
is indicated that PAW will not be in 
position to even recommend material 
be made available for other than most 
essential projects. Men, machinery and 
materials which make pipe also are 
used to make .shells, and demand for 
the latter is so edging into the pipe 
supply that production and exploration 
drilling may be forced short of pro- 
posed schedules, to the embarrassment 
of securing sufficient crude oil. 

Railroads are being called upon to 
resume more of the load of supplying 
oil to the East in face of many diffi- 
culties. Before the government pipe 
lines were built the railroads moved al 
percent of the oil going into the East, 
but with the lines operating this load 
dropped to a volume of only about 16 
percent. Many of the cars used in the 
peak of the rail movement now are in 
repair shops, some have been diverted 
to other uses, and to moving a grow- 
ing volume to the West Coast. Many 


Crude Oil Runs to Stills, Production of Refined Products, and Stocks for the Four-Week 
Period Ending January 20, 1945 


Figures, in thousands of barrels of 42 U. S. gallons each, based on reports of American Petroleum Institute. Production and stocks include reported 
totals plus estimated amounts to make these figures on a Bureau of Mines basis) 







































































Stocks at Refineries Terminals and in 
Crude ipe Lines Crude Oil 
Runs to Stills Production 
Finished Daily 
Capacity Percent Gasoil and Un- Gasoil Average 
Percent Daily Operat- and Dist. | Residual | finished and Dist. | Residual Pro- 

DISTRICT Reporting} Average’ ing | Gasoline*| Kerosine | Fuel Oil | Fuel Oil | Gasoline | Kerosine | Fuel Oil | Fuel Oil | duction | Stockst 
East Coast... eek Shuceesanwades o3 ee eM evan 100.0 720 98.8 7,149 703 3,469 6,533 12,354 3,366 7,858 Gn AS tae Pe eat 
Appalachian Se ee eer 83.9 96 74.2 1,143 230 284 395 652 493 362 eee eee 
Appalachian SY ae ree ns 87.2 57 120.2 771 59 182 372 1,699 61 216 OB RRS pers 
ois, Indiana, Kentucky............ 85.2 765 92.9 11,495 1,055 2,635 4,522 20,098 2,065 5,290 SE OE Ribs 

; homa, Kansas, Missouri... . 80.2 391 93.3 5,614 578 1,667 2,002 8,759 566 1,970 EE A shixs. D. ceuans 
- ay NN learn 58ers v5.5 ip ain 8 oie ak dak 66.9 238 85.5 3,720 367 519 1,835 2,823 160 381 WE oye Bite sae ct 
exas Gulf Coast Vy ae dedneduakrceuaa 90.5 1,126 96.7 13,658 1,638 5,272 7,456 15,254 1,246 6,817 ko SS Se See 
x || Seer ee 95.5 101.5 3,304 860 1,010 1,202 4,256 792 1,368 tS ES es 2 Pee 
A Louisiana, NS oe a 20 ek bs om arnt 68.0 81 77.9 872 194 262 478 2,838 149 781 263 <eoed se EN 
y Mountain |” RP ee 17.0 ll 82.8 143 16 30 120 81 10 20 MG isicack. Po wchbice 

ky Mountain District 2..................- 58.3 116 81.9 1,524 78 256 899 1,731 97 346 ly BEST or. 
RR Se Ge et ot ee ee Cae 89.9 831 101.7 9,114 178 2,198 10,509 16,163 440 9,632 te ey 

Total U. S. January 20, 1945............... 87.2 4,678 95.3 58,507 5,956 17,784 36,323 88,708 9,445 35,041 52,554 4,734 221,114 
Total U. 8, December 30, 1944... .. 87.2 4,642 C6 4 .dee oP wes 86,614 11,296 39,495 57,430 4,705 222,998 
Total U. S. pee, Semen ene OED fF. cccca Beck ey en es ee es 79,444 8,657 | 38,112 | 53,121 4,389 | 238,148 
* Includes natural gasoline blended at refineries. t Bureau of Mines. t January 13, 1945. 
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ome of These Days— 


Your plant and buildings will probably require ex- 
tensive re-designing for the competitive production 
of peace time motor fuels. When that time comes 


will you be able to salvage your buildings? 


Braden Buildings are constructed with prefabricated 
Sectional Steel Panel Sections. This permits utmost 
freedom when re-designing a plant to meet new 
process requirements, and every panel retains its 


original function. 





SALVAGE IS PRACTICALLY 100 PER CENT! 





Our Engineers will be glad to assist in 


designing the new plant. 


WRITE FOR CATALOG 





TI mee BUILDINGS 
BRADEN STEEL CORPORATION 


1007 East, Admiral Blvd. Tulsa 3, Oklahoma 


Subsidiary of MOORLANE COMPANY 
Branch Offices: Houston and Dallas, Texas and Cleveland, Miss. 


Representatives: Kansas City, Mo., Amarillo, Tex., Wichita, Kan., 
Odessa, Texas., Oklahoma City, Okla. 


Export Agent: Russell D. Heath, 50 Church St., New York, N. Y. 
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cars are being used to shuttle high. 
octane gasoline components between 
plants, and some are required for short. 
haul service where trucks which former. 
ly served are out of tires. 

Transport officials are making efforts 
to improve efficiency of tank-car moye. e 
ment, and heavy demurrage charges 
have been imposed to halt delays in un. 
loading. Weather conditions in the 
northern area currently are causing de. 
lay of cars en route at a time when | 
fuel consumption is high, and prospects 
for an acute situation in the spring are 
mounting. 


Budget Gives More Funds ; 


For Synthetic Fuel Study 

A fund of $13,000,000, compared with 
$5,000,000 this year, is provided for 
the United States Bureau of Mines’ in- 
vestigation of liquid fuels from coal, 
shale and agricultural products, was 
among the items proposed by Presi- 
dent Roosevelt in his annual budget 
message to Congress January 9. The 
message indicated no hope that govern- 
ment expenditures after the war will 
return to prewar levels, and forecast 
that any drop during 1945 in war ex- 
penditures would be accompanied by a 
drop in national income and tax revenue, 
It made no detailed estimates of funds 
needed by the armed forces or the 
various war agencies, including PAW, 
WPB, or OPA; these figures are to 
come in a_ special message in _ the 
spring, and will reflect changes which 
then may have occurred in the military 
situation. 

In addition to the increased amount 
provided for the fuels research pro- 
gram, set up as a five-year project last 
year, estimates for the permanent agen- 
cies dealing with oil included $209,000 
for the petroleum conservation division 
of the Interior Department, an increase 
of $9,000; oil and gas investigations by 
the Bureau of Mines, $583,000, a de- 
crease from $657,640 for the current 
year, and $80,000 for investigations in 
connection with helium 


East Indies Interests Fear 
American Synthetic Rubber 


Representatives of the United States 
and Dutch governments met in Wash- 
ington late in January to discuss rubber, 
and particularly the role to be played by 
synthetic rubber after the war. 

Discussion centered around the syn- 
thetic industry and the extent to which 
it will be continued after the war. 

From such estimates as can be made, 
the British and Dutch plantations are 
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not likely to produce as much as a half and 
million tons of rubber during the first 
year after re-occupation of the islands on : 






now held by the Japanese, and world 
rubber requirements will call for more 
than a million tons of synthetic. In the 
following year, however, it is estimated 
that the position will be reversed, and 
more than a million tons of natu 
rubber will be available with requir 
ments for about a half million tons @& 
synthetic. Thereafter, with plantatiog 
production at a capacity of 1,600, 
tons, approximately world requirement 
any synthetic made would come ™® 
direct competition with natural rubbé 
The eventual disposition of the sya 
thetic-rubber industry, therefore, is See 
as a major problem for the tri-partt 
experts, accentuated by the demands 
this country for retention of suffict 
synthetic facilities to insure against ¢ 
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Fluid Catalytic Cracking Plant basically designed 
by Universal Oil Products Company. We engineered 
and constructed the first unit of this type to go | 
on stream. 





nore 
1 the 
iated 

and 
tural 











JONES & LAUGHLIN SUPPLY COMPANY 
TULSA, OKLAHOMA 





The problem of pumping the 
highly abrasive coke-laden water 


from hydraulic 
de-coking of ver- 
tical chambers 
has been solved 
by one midwestern refiner with 
Amsco-Nagle type “SW” vertical 
shaft wet pit inverted inlet pumps, 
fitted with manganese steel water 


end parts. 


This pump has many features 
that recommend it for de-coking 
units. The inverted inlet elimi- 
nates gas or air binding and causes 
hydraulic thrust to counterbal- 
ance the weight of moving parts. 
Wide impeller clearances permit 
the passage of sizable pieces of 
coke, thus increasing the material 
handling efficiency of the pump. 
Steady and intermediate sleeve 
bearings are supported in split 
yokes and may be replaced with- 
out dismantling the pump. The 
tubular structural members serve 
a dual purpose. The one on the 
left in the cutaway view serves as 
a duct for lubricants and the one 






Inverted Inlet Pump Efficiently 
Handles De-coking Operations 


on the right serves as the dis- 
charge pipe. Manganese steel wa- 
ter end parts are used to combat 
the abrasive effects of the coke. 
Other materials are available to 
meet various corrosive 
or abrasive conditions 


P163N—A 5” type 
“SW”, frame 14 in- 
verted inlet Amsco- 
Nagle pump, similar 
to those used in de- 
coking operations. 
& Note fittings for lub- 
i ricating steady and 
intermediate bearings 
from floor level. 


A-125— Cutaway 
view of type “SW” 
pump, used in hydraulic de-coking. 
Note the inverted inlet. 


in both horizontal and vertical 
type Amsco-Nagle pumps. 

The many features of these 
soundly engineered pumps are de- 
scribed in Bulletin 940, sent on 
request. 


AMERICAN MANGANESE STEEL DIVISION 
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ever again being entirely cut oft trom 
rubber supplies. 

On the other hand, British and Duteh 
interests see a potential threat to their 
rubber markets if synthetic production 
is continued, fearing that as the industry 
gains experience and develops new tech. 
niques the production cost will be low. 
ered to a point where it may cut under 
the prices of natural rubber. 


Houdry Announces 
Running Royalty Plan 


Houdry Process Corporation, Wil. 
mington, Delaware, has announced 4 
running royalty financial arrangement 
for licensees of Houdry catalytic crack. 
ing processes. The plan is applicable to 
licenses for both the Houdry fixed. 
bed and the Thermofor Catalytic Crack. 
ing processes, and covers catalytic 
cracking operations generally, regard. 
less of end products. The terms are 5 
cents per barrel of fresh feed charge, 
with no additional cost for recycling 
or treating for aviation gasoline pro- 
duction. The paid-up licensing plan is 
still available. “The new plan,” it was 
explained, “is designed especially to aid 
the small refiners and assist them in 
sharing the expanded markets for cata- 
lytic motor fuel and specialty products, 
It is backed by the engineering service 
and laboratory facilities of the Houdry 
organization, which is serving 59 cata- 
lytic cracking plants throughout the 
country.” 

Technical representatives of refiners 
using the Houdry fixed-bed process met 
at St. Louis on January 18-19 for a gen- 
eral discussion of the process and meth- 
ods of increasing production of aviation 
gasoline. 


Tide Water Operating 
Big Fluid Unit 


Tide Water Associated Oil Company 
started operation of the world’s largest 
single fluid catalytic cracking unit at 
its Avon, California, refinery late in De- 
cember. The unit has a charging capac- 
ity of 18,000 barrels of gasoil per day. 
The unit was designed and built by C.F. 
Braun & Company with engineering as- 
sistance from Universal Oil Products 
Company. 


Socony-Vacuum Plans 
Fuel-Oil Laboratory 


Socony-Vacuum Oil Company plans 
construction in Brooklyn, New York, 
of a laboratory for studying perform- 
ance of fuel oils in commercial burners, 
as a basis for adapting refining processes 
to production of satisfactory fuels tor 
industrial and domestic use. Provision 
also will be made for salesmen to give 
consumers in the area instruction on 
proper handling of the fuel. 


Name Committee to Operate 
Standard’s Louisiana Unit 


M. W. Boyer, general manager ©! 
Baton Rouge refinery, and a vice presi 
dent of Standard Oil Company of New 
Jersey, has been named chairman ol the 
“management committee” which 45- 
sumes virtually the responsibilities 
the former board of directors of Stand- 
ard Oil Company of Louisiana. This 
setup is in furtherance of absorption by 
Standard Oil Company of New Jersey 
the corporate identity of the Louisiana 
company, which now is. designated 
Louisiana Division. Other members 0 
the committee are F. P. Hagaman, ©o™ 
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CRACKING CATALYST 
Made by Cyanamid 


Cyanamid is now manufacturing at Fort 
Worth, Texas, AEROCAT* Synthetic 
Fluid Cracking Catalyst Grades F and G. 
These grades are made to specifications 
developed by Universal Oil Products 
Company. The strategic location of 
Cyanamid’s Synthetic Fluid Cracking 
Catalyst production assures prompt, eco- 
nomical delivery of AEROCAT to the 
major part of the refining industry. 


Cyanamid’s long experience in catalyst 


*Trade-mark of American Cyanamid & Chemical Corporation denoting cracking catalyst of its manufacture. 


manufacture, extensive technical facilities 
combined with modern large scale pro- 
duction capacity assure refiners of a 
reliable, uniform quality source of 
supply. 

Also, in order to assist refiners to get 
the proper grade of catalyst to meet the 
conditions prevailing in each plant, the 
Cyanamid technical service 
staff is available for consul- 


tation. 


When Performance Counts...Call on Cyanamid 


"{ A nif oI ; Slmaricon 5 oanalaal Company) 
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CRACKING CATALYST 
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Precision-Made 
Wire Cloth 
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-fe*ACCURACY 





I, WOVEN WIRE is to be used for screening there’s every 
reason to insist upon accurately made cloth. If cloth is not 
precise in its mesh or space, of what use is it as screening 
medium? 

NEWARK FOR ACCURACY is not an empty phrase. From 
the machines in our modern factory, comes wire cloth that 
cannot be surpassed for its accuracy in every detail—wire 
gauge, mesh, space, crimping. 

Quality is evident throughout the entire range of NEWARK 
Wire Cloth. 


NEWARK WIRE CLOTH COMPANY 


334 VERONA AVENUE ‘NEWARK 4, N. J. 
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troller of Louisiana Division, vice chair. 
man; S. E. Kidd, assistant secretary and 
assistant treasurer of Standard Oil Com. 
od of New Jersey, secretary; H, J, 

oorhies, assistant general manager of 
Baton Rouge refinery; T. M. 
manager of Louisiana marketing diyj- 
sion; Cecil Morgan, associate genera] 
attorney; W. P. Reymond, Jr., manager 
of employe relations at Baton Rotge 
refinery, and C. H. Whitman of Shreve. 
port, manager of crude-oil purchases, 

M. J. Rathbone, former president of 
Standard Oil Company of Louisiana, 
was elected president of Standard Oj] 
Company of New Jersey several 
months ago. Consolidation of the two 
— was effective on January ], 
1 


Barbour Heads Allied 
Materials Corporation 


C. W. Barbour has been made presi- 
dent of Allied Materials Corporation, 
Oklahoma City, in a reorganization at- 
tending resignation of T. A. Nicholson, In 
whose stock was acquired by the com- 
pany. Barbour has been executive vice § deriv 
president in charge of operations. Bert fund 
Brooks succeeds as vice president. z 





Li 
Wheeldon to Direct _ 
Shamrock Operations : - ? 


Harry Wheeldon, who has been in 
charge of Shamrock Oil & Gas Cor- & contre 
poration’s plant near Dumas, Texas, 
since joining the company in 1943, has ™ 2°W§ 
been elected a vice president of the even: 
corporation, and now will be in charge 
of all operations, including refining, The 
production and exploration. verte 


Opens Patent-Law Office ment } 


Peter J. Gaylor has resigned his con- @ rate-s; 
nection with Standard Oil Development f 
Company to open law offices at 7% the in: 
Broad Street, Newark 2, New Jersey. magn 
He will specialize in patent law, trade @ .. 


marks and copyrights, and also will @ ‘me,’ 
publish a weekly service covering new T 

trends and developments in_ tech- ° 
nology. Contr. 
Joins Gas Institute prepa 


N. W. Muller has resigned as design Foxbe 
engineer at Whiting refinery for Stand- 
ard Oil Company (Indiana) to join the 
staff of Institute of Gas Technology, 
Chicago. He is to work on development 
of applications of the institute’s new 
pulverizer, 


Ohio Standard Celebrates 


Seventy-Fifth Anniversary 


Incorporated on January 10, 1870, by 
John D. Rockefeller and associates at 
Cleveland, as the original “The Standard 
Oil Company,” The Standard Oil Com- 
pany (Ohio) on the anniversary of 
that date this year celebrated its 
seventy-fifth year in business. Company 
employes were gathered at Clevelands 
Public Auditorium for an hour of et- 
tertainment which was broadcast over 
22 stations, and tied in with smaller 
gatherings in 12 other Ohio cities. The 
occasion also was noted in other states 
where the company has production an 
pipe-line activities. 

A souvenir of the celebration was 4 
64-page pictorial history of the com 
pany’s development, divided into pe 
tiods of The Lamp, The Automobile, 
and The Airplane. Refinery pictures ® 
this brochure range from the origim 
installations to the company’s recenuy 
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IN INSTRUMENTATION IT’S OX BOR 


In process control, as in any other science, leadership can 
derive only from more-thorough understanding of the 
fundamental principles and greater familiarity with their 
application. 


For more than 30 years, Foxboro engineers have concen- 
tated on creating new instruments to measure, record and 
control process conditions. Seeking perfection, they have set 
new standards in instrument performance . . . standards never 
even approached by previous instruments! 


The Foxboro Stabilog Controller with HYPER-RESET is a 
perfect example of this ability plus experience. This instru- 
ment provides both automatic reset and an exclusive, selective e~ 
rate-sensing action. It “feels” the rate of disturbance change ~ 
the instant it starts, and applies corrective action of the exact 
magnitude required. Recovery is often effected in ¥% the usual 
time, with the amount of upset held to a minimum. 


To help you determine how the HYPER-RESET Stabilog 
Controller can improve your production, our engineers have 
prepared illustrated Bulletin A330. Write for your copy. The 
Foxboro Company, 74 Neponset Ave., Foxboro, Mass., U.S. A. 





THE ONLY CONTROLLER WITH ONLY ] apsuSTMENT 
FOR BOTH RESET AND RATE-SENSITIVE FUNCTIONS 


Foxboro’s Hyper-Reset Stabilog Controller simplifies normal adjustment 


by combining the reset and rate-sensitive functions. Hence, just 1 adjust- 
ment gives optimum unit process control. 


1. Hyper-Reset combines the reset and rate-sensitive functions. Just one 
adjustment is needed to establish both settings. 


2. Proportional Band is adjusted between zero and 100 per cent simply 
by turning a knurled knob. A lock screw protects against any later un- 
authorized changes in adjustment. 


Stabilog 


PAT. OFF 
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A 1000 Ib. carbon moly 
header ... for use on a high 
pressure line. Small sample, 
indeed, of the steady stream 
of industrial piping fabrica- 
tion that flows through the 
Associated shops in an end- 
less continuity. 

The quantity and the qual- 


ASSOCIAT 
—_—_— 








ity of work handled here in- 
dicate the exceptional degree 
of ability available to cope 
with whatever problem your 
piping requirements pose... 
Let Associated assume the re- 
sponsibilities inherent in all 
fabrication jobs, large or 
small—for you. 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 
2332 East 38th Street @ Los Angeles 11, California 








sommpinet plants for producing aviation 
uel. 

The present The Standard Oil Com. 
pany (Ohio) dates its separate and jp. 
dividual corporate existence from the 
dissolution decree in 1911. Started as 
a refining and marketing unit, fo; 
some years its marketing activity oy. 
weighed the refining end. Since 1923 
when W. T. Holiday became president 
the company has branched out into pro. 
ducing crude oil and transporting j 
by pipe line and. barge, at the same 
time continuing its aggressiveness jp 
marketing and in improvement of pro. 
cesses and ,expansion of facilities for 
refining. 


Sun Oil Company Improves 
Refinery Safety Record 


Sun Oil Company reports a decline of 
16 percent in accidents at its Marcus 
Hook refinery since start of a safety 
campaign last June. During the period 
man hours worked increased 1,382,063 
(29 percent) over the previous six 
months, while 1871 new workers were 
added to the payroll, and 1456 left that 
employment. There were five fatalities 
during 1944, three before and two during 
the campaign. In spite of these tough 
breaks, the company feels the campaign 
has shown definite results, and will be 
continued during 1945. 

W. J. Noctor, safety engineer at 
Marcus Hook, and N. L. Soutar, man- 
ager of plant protection at Toledo refin- 
ery, are the safety campaign directors. 
A. W. MacMurtrie and G. N. Closs, re- 
finery managers at Marcus Hook and 
Toledo, respectively, are chairmen of the 
executive committees in direct charge of 
the drives. Large committees have been 
appointed from among workers. These 


| men are responsible for seeing that 
| workers avoid unsafe practices and the 


unsafe equipment is not used. Their 


| work is supplemented by regular in- 


spections by the safety department. 
Posters and sign boards are used, and 


| there have been several contests on sug- 
| gestions, slogans and posters. Units 


within each refinery compete for ex- 


| cellence of safety records, and _ their 
| standings are recorded by flags which 


go up or down according to the records. 


Oil Personnel High in 
| Deferred Draft List. 


Petroleum refining, production of nat- 


| ural gasolines and liquefied petroleum 


gases, and most operations in the pro 


| duction and transportation of oil and gas 


were. rated “critical” in revision Janu- 


| ary 16 by the War Manpower Com- 
| mission of its list of occupations neces 
| sary for prosecution of the war. This 


revised list is for guidance of draft 


| boards in the induction of 900,000 men 


into the armed forces auring the first 


| half of the year. This means that prob- 


ably. few, if any, men in the 26-29 age 


| group now employed in the oil industry 


will be affected by the stepping up 0! 


| military inductions, 


| Given Security Award 


Standard Oil Company (Indiana)’s 
Wood River ‘refinery has been given 
the National Security Award for its 
“superior standard of protection and 
security.” The award was made by 
United States Office of Civilian De- 
fense, in praise of both management 
and workers. 
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: THEY CALL EM JEEPS 


heir 


in- 


sw PBECAUSE THEY’RE SMALL, BUT POWERFUL, AND GO ANYWHERE 


sug- 

Inits 

ex- 

x4 For a small, tough, hard-working turbine that will go on many U.S. Destroyer Escorts, all Casablanca class 


rds. @ anywhere and do all you expect of it... get a Coppus aircraft carriers and 90% of all Landing Ship Docks. 
“Blue Ribbon” Steam Turbine. 


A “BLUE RIBBON” PRODUCT 





Like all Coppus “Blue Ribbon” products (blowers, 


Coppus Steam Turbines come in six frame sizes from ventilators, gas burners, etc.), the Coppus Steam Tur- 
= 150 HP down to fractional—so you can match more bine is a precision-made product, with accuracy con- 
a Closely your job requirements. Each smaller size is trolled by Johansson size blocks. Every turbine is 
nu- § priced correspondingly less, so by selecting “horse- dynamometer-tested before shipment. 


m- : ‘6 99 . 

res- power” instead of “elephant power” you save on in- 
“his 
raft 
nen : - 
irs Many well-known manufacturers install Coppus “Blue 
ace Ribbon” Steam Turbines on original equipment. They 


try 


More than 85% of all orders since 1937 have been re- 


vestment and installation cost. 
peat orders. 


know Coppus quality will protect the reputation of their AN OTHER 
own products. The Coppus Turbine is also being used 1 


1)’s 
yen Write for Bulletin 135-9. Coppus Engineering C f) 1 . 
its 


Corporation, 282 Park Avenue, Worcester 2, Mass. 
in 


‘ Sales offices in THOMAS’ REGISTER. Other Coppus 
b VW if : : 
Ne. “Blue Ribbon” Products in SWEET’S, CHEMICAL B L U 3 R 33 B 0 N Pp R 0 D U C T 
ont ENGINEERING CATALOG, REFINERY CATALOG. 
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Throughput losses due to 
unnecessarily long downtime of stills and 
similar tubular equipment for cleaning can 
be eliminated—with Wilson Tube Cleaners. 


Heavy coke deposits in still tubes can be re- 
moved quickly and easily with a Wilson E.P. 
motor-operated cleaner. The extra power of 
this motor prevents stalling even. when the 
heaviest deposits are encountered. Air con- 
sumption is reduced to a minimum by the 
exclusive automatic valving of the driving air, 
and its special six-blade light-blade construc- 
tion assures a smooth flow of power plus 
high torque. 


Thomas C. Wilson, Inc. maintains a targe 
engineering staff to help you solve your tube 
cleaning problems. A copy of the Wilson 
Trouble-Shooters Check List and the 40-page 
bulletin describing the complete Wilson line 
will be sent on request. 






Wilson Tube Cleaners 
for straight and curved 
boiler tubes 


THOMAS C. WILSON Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 





| its order of November 24 authorizing 











rabian Refinery 
earing Completion 


Arabian American Oil Company’s 59. 
000-barrel refinery at Ras Tanurah op 
the Persian Gulf north of the Island of 
Bahrein, is reported nearing comple. 
tion. Work of enlarging the existing 
refinery on Bahrein also is well ag. 
vanced, as is work of laying a pipe line 
from thg mainland to augment the 
plant’s crude-oil supply. 

This work ‘s part of the program up. 
der which both American and British 
interests are developing properties jp 
the Middle East. The British are said 
to be seeking American steel to double 
capacity of the pipe line from fields 
in Iraq to the coast, and plans further 
expansion of refining facilities\at Haifa 
as materials can be made available. 





Hugoton Black Plant 
Objections Overruled 
Oklahoma Corporation Commission y 


denied an application for a rehearing of 


Cabot Carbon Company to build and rests 
operate a channel-type carbon-black ™ large 
plant near Guymon. The rehearing was h 
asked by operators in the Hugoton gas a 
area. insulz 
Protesting that the use of sweet gas 
from Hugoton was wasteful, oppeliile <a 
of the order claimed that more than ¢VeTy 
100,000,000 cubic feet of gas are avail- Mf yjsior 
able in other areas. : 
The commission inserted in the record ship. 
a letter from WPB stating that there is % Arms 
an immediate need for 380,000,000 cubic 
feet of gas per day with which to mant- backg 
facture carbon black, and that it has and 1 
practically exhausted efforts to find gas , 
from which to produce the required jj P&M 


| amounts. For 


| use 30,000,000 cubic feet per day. 


Cabot Carbon Company said it had 
been unable to find gas in sufficient Arms’ 
quantities in other areas to meet the M Mate: 
requirements of the plant, which will cord 





Federal Gasoline Revenue 
Shows Increase Over 1943 


Revenue from the federal gasoline tax 
in 1944 showed an increase of $63,000,000 
over 1943, with collections from lubri- 
cating oils and pipe-line transportation 
also showing substantial gains. 

Gasoline tax collections for the year 
aggregated $328,597,398, against $265, 
303,272 in 1943, while receipts from lub 
ricating oils totaled $56,282,554 against 
$49,210,861, and pipe-line transportation 
paid $16,348,217 against $14,264,179. 

The year wound up with gasoline tax 
collections in December at a record high 
of $39,754,162, an increase of $6,600,000 
over the $33,114,838 recorded for No 
vember and $15,000,000 above the De 
cember, 1943, collections of $24,575,024. 

Lubricating-oil-tax receipts also hita 
high level at $8,497,386, compared with 
$6,750,244 in November and $3,697,3% 
in December, 1943, but returns from the 
tax on pipe-line transportation Wwémt 
down, $1,473,531 in December against 
$1,561,819 in the same month. 


DSC Juggles Big Funds 
In Oil Manipulations 


Defense Supplies Corporation has a 
thorized total expenditures of $9,550,000 
000 it was disclosed January 8 by Jes 
H. Jones in a review of activities of B 
construction Finance Corporation. 
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You’re sure of a dependable job with 
ARMSTRONG’S CONTRACT SERVICE 
FOR HEAT INSULATION 







] 


OMPLETE RESPONSI- 
BILITY for the entire job 
rests on the shoulders of one 
large experienced organization 
when you use Armstrong’s heat 
insulation contract service. This 
assures you of dependability in 
every detail of planning, super- 
vision, materials, and workman-., 
ship. You enjoy the benefits of 
Armstrong’s wide engineering 
background, materials of tested 
and proved efficiency, and ex- 
perienced installation mechanics. 
For complete details, write 
Armstrong Cork Co., Building 
Materials Division, 7502 Con- 
cord Street, Lancaster, Penna. yay 








¢ 
ARMSTRONG CORK COMPANY a 


Complete Insulation Contract Service for 
All Temperatures, ftom 300° below zero to 2600°F. | 
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THIS DUGAS SCREE, 





SHIELDS FIRE FIGHTERS 


@ Dense clouds of fire-killing dry 
chemical create a real “heat-shield- 
ing screen” for the operator when- 
ever a DUGAS Fire Extinguisher, 
charged with PLUS-FIFTY DUGAS 
Dry Chemical, is used to beat down 
a blaze. 


All DUGAS Fire Extinguishers— 
large and small—are designed with 
fire-fighter protection as well as 


PrUS-TITTY 


duGas 


pRY Civ nq Xt 


Non-toxic, non-corrosive and non- 
abrasive. Approved by Under- 
writers’ Laboratories and Factory 
Mutual Laboratories. 


fire-fighting effectiveness in mind— 
a big reason why workers who may 
have to be fire-fighters feel more 
confident when they see DUGAS 


equipment close at hand. 










DUGAS 15-T DUGAS 150 WHEELED 
HAND EXTINGUISHER EXTINGUISHER 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


DUGAS DIVISION 
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bursements for purchase of materials 
extraordinary transportation, advances 
to contractors, and payment of syb. 
sidies_ totaled $5,200,000,000, againg, 
which $3,600,000,000 was returned by 
sale of materials and repayment of ad. 
vances. Purchases included $2,976,000. 
000, for aviation gasoline, resold to the 
armed forces, and $892,400,000 for alco. 
hol for synthetic rubber. 

Stripper-well subsidies to December 
31 amounted to $11,300,000, with some 
claims pending, and $297,400,000 was 
paid for extraordinary transportation of 
oil to the Eastern Seaboard and $4,000. 
000 for moving oil to the Middle West. 
to the end of 1944. 

Loans and advances for facilities for 
aviation gasoline were $190,400,000, of 
which $84,400,000 has been repaid. 

Profit was shown on operation of the 
emergency pipe lines, with income of 
$505,700,000, against expenditure of 
$438,200,000 for purchase of oil and oper- 
ation of the lines. 


AIME Cancels Meeting 


American Institute of Mining and 
Metallurgical Engineers has cancelled 
its 162nd annual meeting which was 
scheduled for February 19-22 at New 
York. Papers scheduled to have been 
presented will be made available through 
the institute’s publications, it was said 


All American 
Jet Propulsion 


It is the opinion of engineers of 
Westinghouse Electric and Manufactur- 
ing Company that the jet-propulsion en- 
gine of American design will “produce 
more pounds of thrust for a -° given 
amount of fuel and pounds of weight 
than any engine brought from Europe 
for study.” [his statement was part of 
the introduction to a statement that the 
company is now working on a design, 
“free of foreign influence” for the Bu- 
reau of Aeronautics, Navy Department 

The complete statement gives inform- 
ation on several phases of the gas tur- 
bine, as follows: 

“Few subjects in recent years have 
been studied so assiduously, few have 
commanded so much research work, so 
much laboratory experimentation, as 
gas turbines, of which jet-propulsion 
engines are but one form. Actually an 
enormous amount of ground has been 
covered. Probably more has been ac- 
complished in the past two years to 
maké the gas turbine widely practical 
than in all previous history. 

“Essentially, work of three sorts 1S 
being done. One is in the field of high- 
temperature metallurgy, because the suc- 
cess of the combustion-gas-turbine cycle 
depends on the temperatures in the 
turbine itself being 1200°F. or more, 
which is well beyond the highest steam- 
turbine temperatures. The higher the 
allowable temperatures the greater the 
efficiency and the wider the field 0! 
usefulness of the gas-turbine cycle as 4 
prime mover. 

“A second and the most active phase 
of the activity .is the design, building 
and testing of different units with many 
variations as to size and arrangements. 
This includes*designs for the three maim 
components of a gas-turbine cycle— 
axial-flow compressor, combustor, 4” 
gas turbine—and the relatively few Dut 
important controls and auxiliaries. 

“A third activity—sharply limited by 
more pressing war work—is the investr 
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. Two specially selected alloys can over- 

A a 

: DUPLEX TUBING 
GIVES A DOUBLE-BARRELED ANSWER 
‘ TO SEVERE CORROSION PROBLEMS 





Wherever difficult corrosive condi- are widely used in ammonia refrig- 
tions are encountered that cannot be eration lines, for example. Others 
met by a single metal or alloy— include Admiralty, Cupro Nickel, 
Bridgeport’s Duplex Tubing has Duronze IV, Cuzinal and Red Brass 
been found an effective double- combined with low carbon steel, 








barreled answer! Monel metal, or stainless steel to 
For in Duplex Tubes two differ- meet specific conditions. 
ent metals are “drawn” to form a If you have an unusual or difficult 


single tube with the inside wall of corrosion problem, we will be glad 











ane aS fube one material and the outside wall of to give you the benefit of our ex- 
Ductile 0 the other—each selected to with- perience. Write us today to our near- 
yu" y whnssy le stand the particular corrosive action est office for The Duplex Techni- 
oer hoa be encountered. Many combinations of cal Bulletin and the Condenser Tube 















metals have been successfully used Manual. 


with excellent results in increasing 
tube life, and eliminating danger of BRIDE ORE Shes eee 


product contamination. “B fo » BRIDGEPORT 2, CONN. 
Combinations of copper and steel \" Established 1865 


(ahi tad peat Cachangor WA tj ~PRODUCTS OF 


BRIDGEPORT BRASS 
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15 to 900 psi 


Control and shut-off 
of volume and pressure 
for air, gas, steam, 
liquids and semi-solids 


in Quick Operating 


Three-Way Valves 


All R-S Butterfly Valves are 
precision engineered, metal- 
lurgically and mechanically, 
and this is the chief reason 
why the Three-Way Valves 
have met widespread approval 
and acceptance. 

Designed for mixing and 
quick interchange service, 
these valves are adapted to 
pressures from 15 to 900 psi 
and for elevated or sub-zero 
temperatures. In manual op- 
eration, four to six revolutions of the hand wheel fully open or 
close the valve vane. Adjustable linkage is usually provided so 
that the mixture can be changed at will. 


No. 631 











With a pressure drop across the valve, the vane tends to close 
itself. The torque on the closed right-hand vane (see illustrations) 
is opposite to that on the open left-hand vane so that the torque 
is equalized and no excessive load is placed on the motor in 
power-operated installations. 

Available in sizes from four to sixty inches. Write for details 
and Catalog No. 14-B. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street ° Philadelphia 44, Pa. 





BUTTERFLY VALVES 














gation of possible uses of the combus. 
tion-gas-turbine cycle. This involves ex. 
tensive thermodynamic and _heat-bal- 
ance calculations for a wide variety of 
simple open-cycle systems, heat-recoy. 
ery open-cycle systems, and closed-cyele 
systems, all predicated on assumed effi. 
ciencies, loadings, and costs. 

“The great attraction of the combus. 
tion-gas-turbine cycle lies in its sim. 
plicity, its independence of a water sup- 
ply. Basically it consists of three units 
on a single shaft. Liquid fuel is burned 
with a great excess of air in a com- 
bustor. The hot products of combustion 
drive a gas turbine and, in the simple 
cycle, exhausts to atmosphere. The tur- 
bine develops power to drive an axial- 
flow compressor on the same shaft that 
supplied air to the combustor. Power 
from the turbine in excess of that re. 
quired by the compressor can be 
utilized to drive a generator or some 
other mechanical load. 

“The efficiency of a 1200°F. simple 
open-cycle gas-turbine plant is about 
20 percent, which is only about two 
thirds that of a good steam or gasoline- 
engine power plant. Also all present 
combustors and turbines require liquid 
fuel. The unit, furthermore, is not self- 
starting. But it is simple in form, is 
small in weight and bulk, requires no 
water, and is a rotating device. Effi- 
ciency can be increased 10 or 15 percent 
by adding various heat-recovery devices 
such as intercoolers for the compressor, 
regenerators for the combustor, and fuel 
reheaters. These, on the other hand, add 
complications and some demand a sup- 
ply of cooling water. 

“It is expected that open-cycle units 
with approximate maximum ratings of 
7500 horse power wili be useful as 
emergency or stand-by generating units 
on power systems, particularly at the 
end of long lines or where good or ade- 
quate boiler water is lacking. To obtain 
larger amounts of power for central- 
station use from units of practical size, 
it will be necessary to use a closed- 
cycle system, in which the hot gases 
are continuously recirculated at higher 
pressure. Certain special industrial ap- 
plications look promising, such as to 
furnish power for blast furnaces. Also 
the gas turbine is attractive for ship 
propulsion and for electric-drive loco- 
motives, particularly because of the wa- 
ter economy.” 


Watts Made Humble 
Manager of Sales 


Frank A. Watts has been promoted 
from purchasing agent to sales man- 
ager of Humble Oil & Refining Com- 
pany, Houston, and has been succeeded 
in his former position by F. T. Fendley. 

Watts has been with the company 
since 1919 and has been purchasing 
agent since 1938 except for 15 months 
in Washington as director of the ma 
terials division of PAW. Fendley has 
been with the company 25 years, and 
before joining the purchasing depart 
ment in 1933 was an engineer in the 
refining department, first at Baytow? 
and later in the Houston office. He was 
acting purchasing agent during Watts 
leave to the government. 


Blazer Bank Director 


Paul G. Blazer, chairman of As 
land Oil & Refining Company, Asi 
land, Kentucky, has been named # 
director of the Cincinnati branch of the 
Federal Reserve Bank of Cleveland. 
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HIGH EFFICIENCY in nanating sands 


slimes and slurries is a well-known character- 
istic of dependable WILFLEY pumps. These 
pumps are noted for outstanding performance 
that comes from exclusive features of design 
and engineering— pioneered and developed 
through many years of experience in building 
centrifugal pumps. Heavy pumping parts of 
rubber, alloy iron and alloy steel— whatever 
material works best on YOUR job. All appli- 
cations individually engineered to your exact 
requirements. Write for complete details. 


AR. WILFLEY & SONS, Inc. 


DENVER, COLORADO, U.S.A. 
New York Office: 1775 Broadway, N.Y.C. 
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An ASVA 


SOLENOID 
VALVE 


--- guards this powerful 


Sterling Viking Diesel Engine 


Those who design and build Diesel Engines, such as Sterling Engine 
Company, Buffalo, N. Y., put reliability on an equal footing with 
efficiency for they are inexorably linked. Materials of construc- 
tion are the best obtainable. Ample safety factors are employed. 
Ratings are conservative, yet with all the care they put into the 
design and construction, the Sterling people plan for the unex- 
pected. They include a ‘‘safety valve’’ which automatically shuts 
down the engine should anything go wrong. 


This ‘‘safety valve’’ on the Sterling Engine is an ASCO Solenoid 
Valve which will automatically cut off the flow of fuel to the 
engine. 


There are a great many applications for solenoid valves for 
safety shut-off service and for automatic and remote control. If 
you are interested in automatic control of the flow of liquids or 
gases, or of air or hydraulic cylinders, tell us your problem, Write 
in detail. We shall be glad to make complete recommendations. 


x Ww 


We also manufacture a quality 

line of Automatic Transfer 

Switches, Remote Control Switch- 
es, Contactors and Relays. 


Aulomatic Switch Co. 


41-F East 11th Street, New York 3, N. Y. 
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Bergen Superintendent 
Standard Toledo Plant 


W. K. Bergen has been promoted from 
assistant to superintendent of the T 
refinery of Standard Oil Company (Ohio) 
replacing Dr. F. J. Sanders, who has been 
made superintendent of No. 2 Refinery a 
Cleveland. 

Bergen received a master’s degree jp 
chemistry from University of Cincinnati 
and joined the company’s engineering de. 
partment at Lima, Ohio, in 1930. Sub. 
sequently he was cracking foreman at that 
plant, went to Latonia, Kentucky, in the 
same capacity in 1933, and transferred to 
Toledo in 1940 as assistant superintendent, 

C. O. Rowléy, general foreman in the 
process department, succeeds as assistant 
superintendent at Toledo, and H. H. Chap. 
man, general foreman in the cracking de- 
partment, has been placed in charge of all 
cracking and distillation operations. Rowley 
and Chapman have been with the company 
25 and 29 years, respectively. 


R. P. Anderson Resigns 
As API Refining Secretary 


Dr. R. P. Anderson has resigned as 
secretary of the American Petroleum 
Institute Division of Refining, and plans 
to become a resident of Chester County, 
Pennsylvania. 

After graduation from Cornell he was 
for 13 years a professor of chemistry at 
that university, after which he was for 
7 years chief chemist for United Natural 
Gas Company at Oil City, Pennsylvania, 
before joining American Petroleum In- 
stitute in 1924. As secretary of the 
Division of Refining he carried out th 
recommendations and plans adopted b 
the general committee of the division 
and administered the activities of the 
numerous divisional committees and 
subcommittees engaged in automotive 
research, meeting programs, standardiz 
ation of equipment, testing methods and 
specifications, and vocational training, 
He also was secretary of the advisor) 
committee on fundamental research o 
the composition and properties of petro 


DR. R. P. ANDERSON 
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Anaconda Admiralty Tubes, brass 
baffles and tube sheets of rolled 
Anaconda Naval Brass make up 
these condenser bundles. 


in this Refinery Condenser 





FEW PRODUCTs of mill or factory attain the per- 
fection of Condenser Tubes—in control of com- 
position, accuracy of size and fineness of finish. 
These oil refinery condensers in the plant of 
the Ross Heater & Mfg. Co., Inc., at Buffalo 
are being tubed with 531 Anaconda Admiralty 
Tubes, one inch in diameter and 16 ft. long. 
Before shipment from The American Brass 
Company Mill in which they were made, each 
tube was subjected to hydrostatic test, surface 
inspection and checked for roundness, straight- 
ness, length, diameter and thickness. Besides 
these tests, tubes from every lot of 600 undergo 
chemical analysis to check the alloy and micro- 


scopic examination to determine grain structure 
in accordance with A.S.T.M. Specifications. 
Should you desire assistance in the selection 
of alloys to meet condenser or heat exchanger 
problems, the Technical Department of The 
American Brass Company is at your service. For 
detailed information on alloys and methods of 
manufacture, send for Publication B-2, “Ana- 
conda Tubes and Plates for Condensers and 


Heat Exchangers.” asu 
pol 
THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Company 


General Offices: Waterbury 88, Connecticut 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


BUY WAR BONDS... Saved Dollars mean Saved Lives. 





ics CApaconda Condenser lubes 
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All metals. 








EXPANSION JOINTS 


For carefree operation, long life, easy instal- 
lation, the best engineering practice calls for 
Hicks continuous-pipe-wall type expansion joints. 
Compact solution of expansion, contraction, 
and vibration. Standard sizes to 24 
inches. Special sizes and shapes. 


S.D. HICKS G SON CO. 


51 E. &2"oST. 80 FEDERAL ST. 
NEW YORK, N. Y. BOSTON, MASS. 
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Specify Kel-Bloc insulation and let one 
block do the work of two! 

For applications up to 1600°F. this 
refractory covers the full temperature 
range, eliminating the old fashioned 
method of using :wo blocks...an 
important feature in these days when 
speed is so essential. 

Efficient, high temperature and mois- 
ture-resistant, Kel-Bloc is particularly 
recommended for the insulating of 
pressure vessels, heat exchangers, 
steam accumulators, boilers, furnaces, 
oil heaters, dryers, ovens, breechings, 
ducts. 

Kel-Bloc is composed of long fibre 
black Rockwool, felted and bonded 
together to give uniform density. Due 
to a special method of felting, all voids 
are eliminated and stratification is 
uniform. 


7, N.Y. 














































GG COMPANY. 


Plant: Jersey City 


Los ANGELES 











D. V. STROOP 


leum, which sponsors research projects 
under the institute’s program of fun- 
damental research. 

In addition to his many duties with 
the institute, Dr. Anderson particpated 
in technological activities relating to pe- 
troleum in the American Society for 
Testing Materials, American Standards 
Association, Coordinating Research 
Council, International Standards Asso- 
ciation, National Fire Protection Asso- 
ciation, and other organizations. 


Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd Federal and 
Dearborn Streets, Chicago 16, 
Illinois, has received urgent re- 
quests for the chemicals listed 
below. If anyone has one or more, 
even if only in one gram quanti- 
ties, please inform the Registry. 

2- or 4-n-Amyl] benzoic acid 

1-Amino-4-nitro naphthalene 

Beta aceto ethyl alcohol or its 
acetate 

0,0’- or p,p’-Diamino diphenyl 
disulfide 

Dihydro alpha dicyclopentadiene 

sym Diethyl urea 

N,N’-Diethyl ethylene diamine 

Eikonogen 

Cyclopentadecanone 

Glyceric aldehyde 

Glutaconic acid 

Hexamethylene diisocyanate 

2-Isopropyl benzoic acid 

Ethylene glycol monoallyl ether | 

2-Methyl-5-isopropyl benzoic | 
acid 

3-Methyl-2-ethyl pentane 

p-Nitro brombenzene 

Pentamethylene chloro or bro- | 
mohydrin 

n-Pentadecanoic acid 

1-Phenyl cyclopentan-1-ol 

1-Phenyl cyclopentane-1,2-diol 
1-Phenyl cyclopentene-1 
Succinic dialdehyde 
Toluene-3,4-dithiol 
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CIENCE AND TECHNOLOGY 
BSTRACTS : 


prepared in cooperation with 
PETROLEUM REFINER 


by 
THE LESLIE LABORATORIES 


Traver Road, Ann Arbor, Michigan 
under supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 





journals are not included. 


cast by the Laboratories. 





The abstracts here presented are selected from the current 
literature of science and technology to afford reference to 
fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade 


Photostat copies of original articles will be supplied at cost 
by The Leshe Laboratories. Complete or limited bibhographies 
covering special topics by title, by abstracts, or in complete 
manuscript, will also be prepared and furnished at reasonable 











Fundamental Physical and Chemical Data 





iquid Densities of Volatile Hydro- 
om Mixtures. G. H. Hanson, B. B. 
r, anD G. G. Brown. Ind. & Eng. 
. 36 (1944) pp. 1161-65. 


he use of apparent densities for 
hane and ethane in the liquid phase, 
sted by Standing and Katz for 
ating the density of crude oil satu- 
(with natural gas at high pressures, 
been extended to liquid solutions of 
tile hydrocarbons as found in natural 
line. The modified expansion factor 
hod: suggested by Gamson.and Wat- 
also appears satisfactory for esti- 
ing the density of a complex liquid 
tion such as natural gasoline from 
composition of the mixture. Several 
id samples were analyzed by close 
tionation at low temperature and the 
sity of the solution determined and 
pared with the computed densities. 
results of the work are presented in 
ilar and graphical form. The average 
tin the use of apparent densities in 
calculation of the liquid densities of 
Yolatile hydrocarbon solutions is 
%, and the average error in the use 
he modified expansion factor method 
20%. 
hermal Data. XVIII. The Heat Ca- 
ty, Heat of Fusion, Entropy and 
Energy of Ethylbenzene. G. B. 
HRIE, JR. R. W. Spritzer AND H. M. 
FMAN. Jour. Amer. Chem. Soc. 66 
) pp. 2120-21. 


te heat capacity, heat of fusion and 


mg point of ethylbenzene were 
sired in the range 13.34° K. to 
 K. The measurements therefore 
tthe heat capacity of solids and of 
quid above the melting point 
1" K. Data are presented in tabu- 
form. The heat of fusion was deter- 


tand found to be 2190.3 cal./mole. 
molal entropy and free energy of 
ation of liquid ethylbenzene at 

K. were calculated. The results 
¢ calculation are presented. 


¢ Heat Capacity of Gaseous 1,3- 


diene from 0 to 100°. D. H. TemPLe- 


AND D. D—. 
ING. Jour Amer. 
) pp. 2033-35. 

msiderable disagreement has existed 
fen calculated values of the heat 


na of gaseous butadiene and few 
mental data has been available. 


WITH W. A. 
Chem. Soc. 66 


DAVIES 


The authors review previous work and 
describe the apparatus and procedure 
used in their own determinations. A 
comparison of the results of the various 
studies is given in graphical form and a 
table is included showing the molal heat 
capacities of 1,3-butadiene at tempera- 
tures in the range 5° C. to 105° C. The 
equation of the straight line represent- 
ing the data is C,° = 3.32+0.516T. As 
a method of calibration of the apparatus 
and method the authors determined the 
capacities of air and n-butane, and from 
the results of these measurements they 
concluded that the heat capacities as 
given are accurate to within 1 part in 
100. 


Thermodynamic Properties of cis-2- 
Butene from 15° to 1500° K. R. B. 
Scott, W. J. Fercuson Anp F. G. Brick- 
weppe. J. Res. Natl. Bur. Standards 33 
(1944) pp. 1-20. 


The properties of cis-2-butene, 99.94% 
pure, were measured. (1) The specific 
heat of the solid and liquid from 15° to 
300° K., (2) the heat of fusion (130.25 
international joules per gram), (3) the 
triple point (134.260° K.), (4) the heat 
of evaporation at several temperatures 
between 246° and 293° K. and (5) the 
vapor pressure from 200° to 296° K., 
were determined. The normal boiling 
point (3.718°), the volume of the- satu- 
rated vapor, the enthalpy and entropy 
of the solid and liquid from 0° to 300° 
K., the enthalpy, entropy and specific 
heat of the vanor in the ideal gas state 
from 245° to 300° K. were calculated. 
Spectrographic data were used in calcu- 
lating the thermodvnamic functions 
from 300° to 1500° K. At the lower 
temperatures good agreement is ob- 
tained when it is assumed that a barrier 
of 700 calories per mole restricts the in- 
ternal rotation of the methyl groups. 
The equilibrium constant and the equi- 
librium proportions in the ideal gas state 
of the cis-trans isomerization of 2-butene 
were calculated from 300° to 1500° K. 


Vapor-Liquid Equilibrium Constants 
for Benzene, Toluene, and Methyl- 
Cyclohexane. H. G. DricKAMER AND J. 
G. Braprorp. Ind. & Eng. Chem. 36 (1944) 
pp. 1144-5. 

Vapor-liquid equilibrium constants for 
benzene, toluene, and methyl cyclohex- 


ane are presented in graphical form. 
The equilibrium constant K=y/x is 





plotted against the pressure in pounds 
per square inch absolute. The pressure 
range is from 0 to 600 pounds absolute. 
Data for methylcyclohexane were ob- 
tained from unpublished sources. Al- 
though the charts are rigorously applica- 
ble only to solutions of an ideal nature, 
it is believed that they may frequently 
be helpful in calculations involving solu- 
tions that vary somewhat from the ideal. 


# ey } 


Critical Solution Temperatures with 
Cyclic Hydrocarbons, A. W. FRancis. 
Ind. & Eng. Chem. 36 (1944) pp. 1096- 
1104. 


Critical solution temperatures are re- 
ported for sixty organic solvents, each 
with one or several of thirty-five aro- 
matic hydrocarbons and three naph- 
thenes. For each solvent the points agree 
approximately with a smooth function 
of the total number of paraffinic carbon 
atoms in the side chains of the hydro- 
carbons. In alkylbenzene the tempera- 
tures are nearly parallel to the boiling 
points of the hydrocarbons. Moreover, © 
for most aliphatic solvents the critical j 
solution temperatures are nearly the | 
same for corresponding derivatives of / 
benzene*and naphthalene, so that they ( 
can be used to estimate the paraffinicity 
of an aromatic mixture. The effects of | 
substituent groups in the solvents upon .. - 
miscibility are estimated. The hydroxyl,/ 
amino, and carboxyl radicals raise the 
temperatures roughly 200° C. or more 
and the nitro group about 150° C. Oth 
radicals have much less effect. Selec- ~ 
tivities of solvents for aromatic hydro 
carbons with respect to paraffins arg 
about six times as great as those f af 
naphthenes. A composite arrangeme ae 
of solvents and hydrocarbons is devise 
showing qualitatively the mutual solu 
bility of any pair of included substance 
as liquids; by use of the relations 
this and other papers, almost any lique-( ° 
fiable organic compound can be in-' 
cluded. The data are presented in tabu-! 
lar form in considerable detail. 


The Measurement of Boundary Ten- 
sion by the Pendant-Drop Method. II. 
Hydrocarbons. G. W. SmirH. J. Phys. | 
Chem. 48 (1944) pp. 168-72. 


The author describes an improved 
technique for the precise measurement 
of surface tension by the pendant-drop | 
method. The following data were ob- 
tained at 20° C.: Octane, 21.7; 2-methyl- / 
heptane, 20.7; 3-methylheptane, 21.2; ; 
4-methylheptane, 21.2; 2,5-dimethylhep- 
tane, 19.8; 2,2,4-trimethylpentane, 18,9; | 
o-xylene; 30.1; p-xylene, 28.5; ethylcyclo= | 
hexane, 25.8; heptane, 19.7; cyclohexane, 
25.2; cyclohexene, 26.6; benzene, 29.2; | 
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PRESSURE VESSELS! 


ARE BUILT BY C=E 
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Here's photographic evidence—by the trainload— exceptional diversity and extensiveness of Cf 
of the variety and extent of Combustion Engineer- present manufacturing facilities. C-E’s experienc 
ing's work for refineries. In this type of production in the field dates back more than fifty years, j 
quality of construction depends in large measure cludes pioneer development work in fusion-welde, 
on the facilities of the manufacturer and the skill fabrication and X-ray examination of welde 
and experience of the men who do the work. seams and, at the same time, incorporates eve 
A long range modernization plan, started in modern improvement in fabricating methods. 
1935 and tremendously expanded to meet the C-E Shops are prepared to produce, in accord 
demands of our nation at war, accounts for the ance with your design and specifications, all type 


of pressure vessels of carbon, alloy or clad steel 
As you make plans for new construction, ava 
yourself of these exceptional facilities and exper 
ence by discussing your requirements with C- 


lM) COMBUSTION 
ENGINEERIN 


200 MADISON AVENU 
NEW YORK 16, N. 






ro 







Te 









From foreground to background — 
First car — stripping tower. Second 
car — Ethylene accumulator. Third 
car — Propane accumulator and an 
Ethylene scrubber. Fourth car — 
two Poly flash tower reflux receivers. 
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HYDROGEN 
IS MONEY 










‘1 lo get purest hydrogen for the least money 
i( ++» TALK TO GIRDLER! 


If you use more than 2,000 cubic feet of hydrogen per hour, 
buying it becomes an extravagance. You can produce it 
with a Girdler plant—as pure as required—and at lowest 
cost. Girdler plants have been built to produce millions 


of cubic feet per day. Operation is continuous, and can be 






regulated between 20% and 100% of capacity. Use 






Girdler’s complete engineering and construction services 






to cut your hydrogen costs! 






Girdler hydrogen plant engineering ability is backed up 






by versatile, practical experience with other processes for 






gas manufacture, purification, separation and dehydration. 






Consult us on your problems concerning hydrogen sulfide, 






carbon monoxide, carbon dioxide, natural gas, refinery 






gases, liquid hydrocarbons, hydrogen, nitrogen. 












CHEMICAL 
ENGINEERS 
AND 
CONSTRUCTORS 






The GIRDLER CORPORATION 


Gas Processes Division, Dept. PR-2 + Louisville 1, Ky. 
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Made of 
LAMINATED PHENOLIC 
PLASTICS 


As the plastic material of these rings is 
practically se/f-lubricating, temporary loss of 
lubricant will not affect the life of the piston 
7 the liners. 

it and scale become embedded in the 
plastic and do not scrape liner as with metal 
rings. om 
SHOCK RESISTANCE ... RESISTANCE TO 
ABRASION AND WEAR...HIGH STRENGTH 
WITH LOW WEIGHT make Phenolic Plastics 
ideal for: 
® Bushings © Bearings ® Electric Insulators 
®@ Wearing Rings in Centrifugal Pumps 
® And Many Other Products 

+ 


ENGINEERS familiar with these excellent 
ies of Laminated Phenolic Plastics are 
daily finding more and more advantageous uses 


them. o 
LARGEST STOCK of Tubing and most com- 
prehensive stock of Laminated Phenolic 
Reds and Sheets in the Southwest. 
e 
Proved by leading companies to give lower 
service cost per hour 
oe 
QUICK DELIVERY ... WRITE FOR 
FOLDER AND PRICES 


Ts Ti at. 
SPRENGER REY Ge 


a 


TEXAS 


HOUSTON 
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pentane, 16.3; and isopentane, 15.8, all 
given as dynes per centimeter. 


Some Physical Properties of a Sam- 
ple of Alberta Bituminous Sand. K. A. 
CLaRK. Can. J. Research 22 (1944). 


Physical properties were determined 
on a sample of bituminous sand from 
the Abasand Oils, Ltd., quarry in its 
natural state of packing. The sand con- 
tained 17 percent bitumen and 0.9 per- 
cent water. The specific gravity of the 
mineral aggregate contained in the sam- 
ple was 2.65, and that of the oil, 1.017 at 
25° C. The porosity of the sand was 39 
to 40 percent, while saturation of the 
pore space with oil was 80 to 85 percent 
and with water, 3.4 to 4.5 percent. The 
total saturation with oil and water was 
believed to be almost complete. The 
coefficient of thermal conductivity of 
the sample was approximately 0.0035 
c.g.s. at 45° C. in its natural state of 
packing. The specific heat of the mineral 
content of the sample was 0.18 cal./g/° 
C. and that of the oil content, 0.35 cal. 
for the temperature range between 0° 
and 100° C. The calorific value of the 
bituminous sand containing 83 percent 
carbon, 10.22 hydrogen, 3.78 sulfur and 
0.46 nitrogen, was 17.860 Btu/Ib. 


Butene-1 and Butene-2 Equilibrium, 
W. W. McCartHy anp J. Turkevicy. 
J. Chem. Phys. 12 (1944) pp. 405-8. 


The isomerization of butene-1 to 
butene-2 and vice versa was studied at 
400° and 450° C. at contact times from 
2 to 65 seconds. Infrared absorption 
spectrum measurements were used in 
making the analyses. The butene-2 was 
a 70 percent cis- and 30 percent trans. 
solution. The gases were preheated be. 
fore coming in contact with the acti- 
vated alumina. The amount of each 
isomer resulting in given contact time js 
shown starting with either material. 
When the contact time was long there 
was polymerization to a low-boiling 
liquid especially when feeding butene-]. 
Using butene-2 and a temperature of 
450° C. equilibrium was reached in a 
few seconds but took a longer time with 
butene-1, At 400° butene-2 came to equi- 
librium more slowly and butene-1 failed 
to reach equilibrium. The free energies 
of the three butenes were calculated at 
the working temperatures and the mole 
percentages of the butenes at equilib- 
rium were determined. These. were in 
good agreement with the values found 
experimentally. 





Chemical Compositions and Reactions 





The Metal-Catalyzed Reaction Be- 
tween Acetylene and Hydrogen. Part I. 
Nickel Catalysts. J. SHerman. J. Chem. 
Soc. (1944) p. 373. 

In the hydrogenation of acetylene 
ethylene is produced five times as rap- 
idly as ethane until most of the acetylene 
is hydrogenated. The reaction products 
other than C, hydrocarbons have an 
empirical composition of approximatel 
C.H:. They are formed in yields of 55. 
60 percent of the acetylene not recov- 
ered. The initial reaction when using 
catalysts of constant activity is of first 
order with respect to hydrogen and of 
approximately zero order with respect 
to acetylene. An increase fron: 1:8 to 8:1 
in initial hydrogen: acetylene ratio 
brings about an increase of 40 to 68 per- 


‘ cent in the yield of C; hydrocarbons ex- 


pressed in terms of acetylene not re- 
covered. Ethylene, when added to the 
system, acts primarily as an inert diluent. 
It is less strongly adsorbed than acetyl- 
ene on nickel. The catalysts used have 
negligible action on acetylene alone. 


Effects of Temperature, Contact 
Time, and Water Vapor on the Olefin- 
Aromatic Ratio in the Dehydrogenation 
of n-Heptane with Chromia-Alumina. 
W. J. Mattox. Jour. Amer. Chem. Soc. 


66 (1944) pp. 2059-63. 

Variations in the ratio of olefins to 
aromatics produced during the dehydro- 
genation of n-heptane with chromia- 
alumina as influenced by temperature, 
contact time or space velocity, and water 
vapor were studied. At contact times 
below 1.5 seconds at 500° C., 0.5 second 
at 550° C. and 0.15 second at 600° C. 
the dehydrogenation products contained 
a larger proportion of heptene than of 
toluene. At longer contact times, and at 
the corresponding temperatures, the aro- 
matic predominated. The effect of tem- 
perature was found to be as pronounced 
as that of contact time on the olefin- 


aromatic ration. For any given contact 
time, an increase in temperature re 
sulted in a decrease in ratio. Addition 
of water vapor in the ratio of 0-1 mole 
per mole of heptane preferentially. re- 
tarded the formation of aromatics so 
that with 0.5 mole or more of water per 
mole of heptane the olefin-aromatic ratio 
Was greater than 1. With the direct 
addition of water, a ratio of 4.8 was ob- 
tained with a total olefin-aromatic con- 
version of 16.4 weight percent of the 
charge per pass; the toluene-heptene 
yield amounted to 82% of the heptane 
decomposed. 


Nitration of 2,3-Dimethylbutane. M. 
H. Danzic anp H. B. Hass. Jour. Amer. 
Chem. Soc. 66 (1944) pp. 2017-19. 

The authors report on an extension of 
the study of vapor phase nitration of 
the paraffins to the nitration of the 
hexanes. The paper deals specifically 
with the nitration of 2,3-dimethylbutane. 
This hydrocarbon is of interest because 
it possesses two tertiary hydrogen atoms 
and it is important to know whether 
these tertiary hydrogen atoms are re 
placed in the nitration process to form 
the corresponding dinitroparaffin. The 
nitroparaffins obtained were identified as 
nitromethane, 2-nitropropane, 3-methy!- 
2-nitrobutane, 2,3-dimethy]-2-nitrobutane 
and 2,3-dimethyl-1-nitrobutane. The 1s0- 
lation of these five products and the ab- 
sence of a dinitroparaffin serve as addi- 
tional confirmation of the generalizations 
concerning the vapor-phase nitration 0 
the aliphatic hydrocarbons. 


Vapor Phase Hydrogenation of Naph- 
thalene and Tetralin Over Nickel Cata- 
lyst. W. J. Cerveny AND B. B. Corsov. 
Jour. Amer. Chem. Soc. 66 (1944) PP. 
2123-24. 

The literature bearing on the vapor 
phase hydrogenation of naphthalene '5 
briefly reviewed. On account of the con- 
flicting results as reported by sevefa 
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Cats to Kittens 





U. O. P. has designed a 1500 barrel Fluid Cat- 
alytic Cracking Unit This efficient “Kitten” unit 
embodies the technique and experience resulting 
from many larger U. O. P. Fluid Cat Crackers in 


successful operation with charging capacities from 
2600 to 16,000 barrels | 


CATALYTIC CRACKING HY DROFORMING 
CATALYTIC REFORMING DEHYDROGENATION 
HYDROGENATION POLYMERIZATION 
ALKYLATION RETREATING 
ISOMERIZATION POLYTREATING 
THERMAL CRACKING U. 0. P. CATALYSTS 
THERMAL REFORMING UNISOL TREATING 


U. 0. P. INHIBITORS 


GASOLINE POWERS THE ATTACK — DON'T WASTE A DROP 





Universal Oil Products Co. 
Chicago 4, Ill., U. S. A. 


{ Petroleum Process Pioneers 
¥/] For All Refiners 


The Refiners Institute of Petroleum Technology 








investigators the authors studied the 
vapor phase hydrogenation of naph- 
thalene over nickel and found that 
decalin was readily obtained. The ap- 
paratus used in the work is described 


and shown diagrammatically. The re- 
sults obtained at several temperatures in 
hydrogenating naphthalene and tetralin 
in the vapor phase over nickel catalyst 
are reported in tabular form. 





Manufacture: Processes and Plant 





Blending Aviation Gasoline Compo- 
nents. S. S. Luxorsxy. Ind. & Eng. Chem. 
36 (1944) pp. 1085-87. 

Mathematical principles are discussed 
that underlie the blending of liquid com- 
ponents to meet simultaneously the 
specifications for three extensive proper- 
ties of the aviation gasoline solution 
when the volume of one of the com- 
ponents is known to be limiting. Refer- 
ence is made particularly to blending 
aviation gasoline although the treatment 
is entirely general. The physical proper- 
ties in question are assumed to be 
linearly dependent either upon the volu- 
metric or molar proportion of the com- 
ponents in the solution. 

Determining Needed Relieving Ca- 
pacity for Rupture Diaphragms. T. S. 
Murpny, Jr. Chem. & Met. Engr. 51 No. 
12 (1944) pp. 99-103. 

The question of the required relieving 
capacity for various types of systems 
that can be subjected to destructive 
overpressures must necessarily be solved 
in the application of rupture diaphragms: 
Some problems are readily solved, but 
others are extremely difficult, or may 
defy exact solution. The source or 
sources of the overpressure must be de- 
termined. What rate of pressure in- 
crease may occur, or to what maximum 
pressure will the system be raised if the 
pressure is unrelieved? The author dis- 
cusses several typical problems and out- 
lines solutions of them. 


Pure Hydrocarbons from Petroleum. 
J. Griswoip, J. W. Morrrs, anno C. F. 
Van Berc. /nd. & Eng. Chem. 36 (1944) 
pp. 1119-23. 

The authors describe the development 
and performance of screen-plate columns 
that have been used for general-purpose 
hydrocarbon fractionations and in pilot- 
plant processes for separating pure hy- 
drocarbons from petroleum in the Uni- 
versity of Texas laboratories over the 
past several years. The development and 
performance of three designs of all- 
metal screen-plate fractionating columns 
are reported. The characteristics of six 


different screens were determined, and 
performance of 1.5-inch and 2-inch di- 
ameter columns are given with plate 
efficiency-rate data on n-heptane-methyl- 
cyclohexane at total reflux. The features 
of these columns are ruggedness, ease 
of construction, and relatively high ca- 
pacities, with maintenance of efficiency 
at high rates characteristic of plate-type 
columns. Maximum boil-up rates are 73 
ml. per minute (1.2 gallons per hour) 
for a 1.5-inch column and 4 gallons per 
hour for a 2-inch column. Maximum 
HETP occurs at maximum boil-up, and 
the corresponding values are 1.8 and 3.2 
inches, respectively. The article is well 
illustrated with diagrams showing de- 
tails of construction. Data are presented 
in tabular and graphical form. 


Distribution Equation. J. A. CAmpP- 
BELL. Ind. & Eng. Chem. 36 (1944) pp. 
1158-61. 


In many industrial processes the dis- 
tribution of a substance between two 
phases is important in design and opera- 
tion. Several relationships are available 
for the calculation of such heterogeneous 
distributions, as, for example, Henry’s 
law, Raoult’s law, distribution law, and 
Freundlich equation. It is possible to ob- 
tain a simple equation that coordinates 
the data for the great majority of dis- 
tribution equilibria if the physical sig- 
nificance of the terms involved is 
neglected. When the logarithm of the 
concentration in one phase is plotted 
against the logarithm of the concentra- 
tion in the other phase, straight lines 
are obtained in many instances and the 
deviations in the majority of cases are 
slight. The equation is identical in form 
with the Freundlich equation for ad- 
sorption isotherms but the application to 
the solubility of gases and the distribu- 
tion of the solutes between two liquid 
phases or between solid and _ liquid 
phases considerably widens in scope. 
The equation is readily adaptable to the 
usual methods of calculation involved in 
absorption and extraction. Typical data 
are presented in tabular and graphical 
form and illustrative calculations are 
given. 





Products: Properties and Utilization 





Oil-Paper Dielectrics. J. D. Prrer anv 
N. A. Kerstern. Ind. & Eng. Chem. 36 
(1944) pp. 1104-10. 


For several years the authors and 
their colleagues have been endeavoring 
to obtain fundamental data concerning 
the physiochemical nature of substances 
that can cause significant increases in 
the power factors and conductivities of 
insulating oils and impregnated papers. 
The method used consists simply of add- 
ing to an oil with a very low conduc- 
tivity, various concentrations of highly 
purified materials of the types selected 
to represent constituents or deterioration 
products of commercial insulating oils, 
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and of determining the resulting 
changes in dielectric properties. When 
insulating paper is involved, the oil and 
the mixtures derived from it are used to 
impregnate the paper. Cable and filter 
papers, impregnated with liquid paraffin 
solutions containing a few thousandths 
millimole of lauryl sulfonic acid per 
gram of oil, have alternating current 
conductivities that are many times 
greater than the conductivities of the 
solutions. The acid is strongly sorbed 
by the paper. If a small fraction of the 
total sulfur compounds in most commer- 
cial impregnating oils should become 
oxidized in service to sulfonic acids, 
some of the high power factors that im- 




















One of numerous gas processing 
plants designed and constructed by 
Petroleum Engineering, Inc. during 
its 15 years of service to the industry. 
Petroleum Engineering, Inc. Offices: 
Tulsa and Houston. 
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Gas cooling and vapor condensing—chemi- 
cal plants, petroleum refineries, etc. 


Heat-treating metals—cooling bath. 


The standard air cooled exchanger can be 
arranged to perform several services simul- 
taneously—such as cooling lube oil, jacket 
water and gas. 


Practical Problems this ALCO 





Equipment overcomes include: 


Insufficient water supply. 

Scale from bad or brackish water. 
Elimination of expensive water treatment. 
Waste water disposal difficulty. 

High-cost water and pumping. 

High relative humidity. 

Limited installation space. 


Write for new ALCO bulletin No. 1035 


This equipment is fully described and illustrated 
in a new ALCO Bulletin, now ready. Contains 
standard specifications. Copy sent promptly on 
request. Write for your copy now. 


American 
Locomotive 
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UT we needed them for use with 
Yarway Steam Equipment and 
couldn’t find any to suit us. 
So we designed the YARWAY Strainer. 
Apparently a lot of other people were 
having “Strainer trouble” because, with- 
out a line of advertising, the Yarway 
Strainers purchased in a few years now 
number many thousands. 
Why don’t you look into this better 
Strainer for your money? Buy one from 
your supply house (over 100 Mill Sup- 
ply Houses now have them). 
See its protectior. against corrosion— 
cadmium plating inside and out. 
Examine its high grade Monel woven 
wire screen that stops dirt—lets con- 
densate or other fluids flow freely. 
Notice the removeable blow-off bush- 
ing. Screen and bushing come out to- 
gether—go back together, automati- 
cally aligning. 
Six standard sizes from 14" to 2” for 
pressures to 600 lb. 
See your Mill Supply House 
or write for Bulletin S-200 
YARNALL-WARING COMPANY 
128 Mermaid Ave. PHILADELPHIA 18, PA. 

















pregnated insulations often acquire jp 
service can readily be explained. The 
technique of Balsbaugh, Assaf, and ¢o. 
workers for distinguishing between the 
types of degradation products that exert 
their influence through preferential sorp- 
tion by the paper and those that exert 
their influence in the impregnant may 
become useful analytically if the tech. 
nique is improved to include values at 
very low frequencies. 


The Effect of the Molecular Struc. 
ture of Fuels on the Power and Efi. 
ciency of Internal Combustion Engines, 
C. F. Kerrertnc. Ind. & Eng. Chem. % 
(1944) pp. 1079-85. 


The author reviews in broad terms the 
work that has been done on fuels for 
internal combustion engines and on the 
fuel plus engine combination for the 
economical production of power. Power 
is produced through the reaction “com- 
bustion,” which is a name for the little 
understood process of what takes place 
in the engine cylinder. Upon this poorly 
understood reaction depends the service 
of petroleum and motor industries to the 
public. People became conscious of the 
combustion disturbance called “knock” 
about 1912, and the author briefly re- 
views the studies made of this subject 
since that time. The importance of mo- 
lecular structure has been increasingly 
recognized. As a matter of historical in- 
terest the author reviews the results of 
investigations made in the 1920s and de- 
picts the results in graphical form. 
Recent work in the production of 2,2,3- 
trimethylbutane or triptane is briefly 
described and the possibilities of the 
utilization of a fuel of this type are out- 
lined: Studies are under way to evaluate 
the commercial possibilities of triptane 
and related compounds. The objective is 
to find the best combination of engine 
and fuel to give the greatest value per 
dollar irrespective of what form it may 
take. 


Applicability of Newer Physical 


, Methods for Hydrocarbon Analyses. W. 


J. Sweeny. Ind. & Eng. Chem., Anal. Ed. 
16 (1944) pp. 723-27. 

Much progress has been made in ap- 
plying the newer techniques of physics 
to hydrocarbon analysis, and greater 
advances are to be expected. No one 
method is self-sufficient, and its useful- 
ness is dependent largely on judicious 
combination with other methods. The 
equipment available at the Esso Labora- 
tories-Research Division is listed, and 
includes such instruments as_ infrared 
spectrograph, an infrared spectropho- 
tometer, ultraviolet spectrophotometers, 
an emission spectrograph, a mass spec- 
trograph, and a Raman spectrograph. 
Great progress has been made in apply- 
ing the principles of physics to the 
analysis of hydrocarbons, but for se 
curity reasons little of this work has 
been published. Many highly complex 
problems are greatly simplified by @ 
judicious use of the newer method. The 
author summarizes the advantages Tf 
sulting therefrom in the analyses o! 
various typical petroleum products. 


Petroleum Coke. Formation and 
Properties. A, G. V. Berry AND R. Ent 
WORTH-JOHNSTONE. Ind. & Eng. Chem. 
36 (1944) pp. 1140-44. 

The trend of modern cracking proc 


esses is toward the use of distillate 
charging stocks rather than residues, 
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yd this raises the problem of disposing 
of heavy residues, both straight-run and 
sacked. Such residues can be hydro- 
enated or coked. The former is a costly 
process that has not earned profits under 
peacetime conditions. Coking is, how- 
wer, a well-established refinery pro- 
cedure. However, petroleum coke has 
received relatively little study. Petro- 
jum coke is essentially a disperse 
system composed of graphite-like crys- 
wllites embedded in an organic matrix. 
Experiments on the coking of a cracked 
asphalt under different time-temperature 
wnditions show that the coking process 
an conveniently be regarded as taking 
place in four stages, corresponding to 
the production of pitch, semi-pitch, as- 
shaltic coke, and carboid coke. The 
properties of these substances are de- 
«ribed, and their bearing on the quality 
and commercial value of petroleum coke 
is indicated. The results of the experi- 
mental work are presented in some de- 
tail in tabular and graphical form. 


















Determination of o-Xylene in Recycle 
Styrene. R. P. Marguarpt AnD E. N. 
luce. Ind. & Eng. Chem., Anal. Ed. 16 
(1944) pp. 751-3. 

The recovery of unpolymerized styrene 
isan important factor in the production 
~# Buna S rubber. Impurities such as 
|4-vinylcyclohexene, ethylbenzene, iso- 
propylbenzene, n-propylbenzene, and 
exylene accumulate in varying amounts, 
thus requiring purification to make utili- 











possible. All of these impurities except 
»xylene, which boils at 144° C. (styrene 
boils at 145-146° C.) are easily removed 
by distillation. Since o-xylene remains 









able to analyze mixtures of these sub- 
stances. A procedure for determining 
oxylene in the presence of alkyl- 
benzenes and olefinic compounds com- 
prises removing the unsaturates with 
mercuric acetate, nitrating the o-xylene 
ad other alkylbenzenes, and, using a 
modified Bost-Nicholson reaction, meas- 
uring the color produced by dinotri-o- 
xylene in a suitable photoelectric col- 
orimeter. It is possible to detect less 
than 0.01% of o-xylene in samples 
largely composed of unsaturated hydro- 
carbons. 












Spectrophotometric Study of the Oxi- 
dation of Quenching Oils. G. L. CLarx 
AND W. I. Kaye. Ind. & Eng. Chem., 
Anal. Ed. 16 (1944) pp. 740-45. 


Little information has been available 
om the choice and performance of 
quenching oils for use in the large-scale 
production of aluminum alloy castings, 
‘specially for airplane motors. In one 
large foundry it was found that the 
strain residual in quenched castings in- 
treased markedly with continued use or 
aging of a well-known quenching oil. 
The quenching operation involves rapid 
tooling from a temperature of 480° C. to 
‘pproximately 45° C. The hot quenching 
tvidently resulted in oxidation of the oil 
and production of a by-product which 
mM some manner impaired the heat- 
conduction properties of the oil. A spec- 
‘rophotometric study was undertaken to 
tvaluate the changes occurring in the 
oll, and was extended to a study of the 
tate of oxidation of several other com- 
mercial oils recommended for quench- 
ing. Studies were made with and with- 
out addition agents and in the presence 
and absence of the aluminum alloy as 
tatalyst. Spectrophotometric data are 
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Appearance, Breeding, Training—all are important, but 
the final test of quality is performance. Alcorn installa- 
tions have merited the praise of refineries throughout 
the world for top production performance at lower oper- 
ating costs. Skillful engineering, research and 21 years 


experience combined produce quality in Alcorn heaters. 


Alcorn has developed a standardized line of heaters 
(“J” Type) with capacities ranging from 8,000,000 to 
40,000,000 B.T.U’s. The ‘J type heater is a standard de- 
sign and priced accordingly. Its cost is far less than a 
plant engineered heater and results are’ decidedly bet- 
ter. Adapted for topping units, re-run units, natural gds- 


oline, absorption and recycling units. 


Let Alcorn’s safe, sure advice be your guide in building 
new installations or replacements. Send your heating 


problems to Alcorn now. 


INWekon a, 





SCHAFF BUILDING, PHILADELPHIA 
Los Angeles - Houston + San Francisco 
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NTIL you have investigated General 
American, you can’t know the whole 
story of this company’s ability to serve 
you. We believe this company has 
more to offer you than any other equip- 
ment manufacturer in the nation—better 





INVESTIGATE GENERAL 


* 





designs, better engineering and better 
production facilities. General American 
products both standard and 
individually-engineered equipment for 
the petroleum industry. We would be 
glad to send you full details. 


include 


CONKEY DEWAXING FILTERS 








Conkey 10’ diameter by 16’ face Solvent Dewaxing Filter. 


Removing slack wax from oil solvent mixtures 
at low temperatures for the manufacture of 
high-grade lube oils requires “know-how”. 


Conkey Solvent Dewaxing Filter design 
includes those features which have demon- 
strated their effectiveness and economy over 
years of operation. Their design and con- 
struction is supervised by engineers who for 
years have been intimately connected with 
and active in the development of dewaxing 
filters. The result is a unit which refining 
engineers recognize as outstanding. 


Vapor-tight hood and vat contain the rotat- 
ing drum and wax scroll discharge conveyor, 
providing for totally enclosed operation and 


individual insulation of each filter, Solvent 


GIVE 


ECONOMICAL, 
TROUBLE-FREE 


OPERATION 


heated hollow flight scroll conveyors facili- 
tate slack wax discharge. Cloth dressing of 
rotary drum in panel section provides for 
long cloth life and facilitates redressing. 


Conkey vented compartment drainage insures 
all drum drainage compartments being con- 
tinuously and automatically vented for posi- 
tive drainage over the washing and drying 
cycles. This special design insures positive 
separation of wash and filtrate and the 
elimination of residual filtrate blow-back 
into wax cake on reverse blow for scraper 
discharge. 


Conkey Solvent Dewaxing Filters are avail- 
able in standard drum sizes for nominal filter 
areas of 50 to 500 square feet. 
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~ AMERICAN EQUIPMENT! 


PLATE 
FABRICATION 


(EITHER WELDED OR RIVETED) 


OF THE HIGHEST 
QUALITY 


The Plate and Welding Division of General 

American, at Sharon, Pa., manufactures a great Heat-treating furnace, 13'4" = 49’ for heat-treating stainless steel 
diversity of equipment, built to API-ASME, ASME ee eer ee ee 
or other codes, for the petroleum and other indus- 
tries—maintains a complete laboratory for physical 
and chemical testing, as well as X-ray facilities, 
heat-treating and stress-relieving furnaces, and a 
completely-equipped organization for foreign and 
domestic field-erection of shop-fabricated units. 













































Among the many products available from the 
Plate & Welding Division are: Accumulators, agi- 
tators, autoclaves, air receivers, bins, car tanks, 
boiler drums, condensers, columns, digesters, heat 












me . - Stabilizer tower, 76" /5'0" I.D. = 626", 
exchangers, mixing and blending tanks, fractionat- lene gL? of tat a’ 





ing towers, stacks, storage tanks of all sizes for 
water, oil, molasses, alcohol, gasoline and other 
products; stills, scrubbers, large diameter welded 
or riveted pipe, refinery equipment including all 
types of pressure vessels, and general plate fabrica- 
tion—in carbon, stainless and alloy steels, Everdur, 
aluminum and other special alloys. 


WRITE FOR FACTS! 


General American is prepared to serve you in 
research and engineering as well as in the produc- 
tion of finest standard or individually-engineered 
equipment. Our engineers would welcome an 
2») opportunity to discuss your present or future needs 

—to tell you how this organization is equipped to 
help you solve your problems. Correspondence 
with engineering firms is especially invited. 


GENERAL AMERICAN 


TRANSPORTATION \=7-4w.¢9 CORPORATION 
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_8” head, not bevelled. Note man’s hand. 














PLATE & WELDING DIVISION 






PROCESS EQUIPMENT DIVISION 





General Sales Offices: 420 Lexington Avenue, New York 17, N. Y. @ Works: Sharon, Pa., and Louisville, Ky. 


Sales Offices: Louisville, Chicago, Sharon, Cleveland, Pittsburgh, St. Louis, Salt Lake City, 
San Francisco, Tampa, Washington, D. C. 
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Secefy \NERTS or NITROGEN by KEMP 
FOR PURGING—FOR BLANKETING —FOR PROCESSING 


Kemp Inert Gas Producers and Kemp Nitrogen Generators are available in 
standard models with capacities ranging from 1000 to 100,000 cubic feet per 


hour—larger sizes and special models built to order. 


Features on all models: Flexibility—gas production automatically responds to 
demand at any rate up to 100% of capacity, thus frequently eliminating need 
for gas-holders or accumulators to meet peak loads. Safety features include: 
electric ignition, safety-pilot, soft heads, and automatic shut-down in the eVent of 
(a) burner outage, (b) cooling water failure, (c) power failure, (d) fuel gas failure, 
and safety purging of unit on shut-down or before starting. Units may be furnished 


for either semi- or fully-automatic operation. 


Safeguard against explosion hazards from flammable vapors or explosive 
dusts with low-cost Inerts or Nitrogen from Kemp Generators. Write for engineer- 


ing data, recommendations and quotations. 


Ask For Bulletin 901.3 
OTHER KEMP PRODUCTS 


Nitrogen Generators « Inert Gas Producers 


Atmos-Gas Producers « Immersion Heaters 


Address The C. M. Flame Arrestors for vapor lines, flares, etc. 

Kemp Mig. Co. 405 E. The Industria! Carburetor for premixing gases 
Oliver St., Baltimore- Submerged Combustion Burners 

2, Maryland. A complete line of Industrial Burners, and Fire Checks. 
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believed related to the light scattered } 
colloidal particles or precipitable gy 
stances as indicated by absorptig, 
curves and electron micrographs. Guid, 
tion stability and absence of precipitah 
polymer particles -are correlated wy 
the quality of quenched castings 
measured in terms of residual strain, 















Book Reviews 













Commercial Waxes, Natural and § 
Edited by H. Bennett. 583 pages. Chem 
cal Publishing Company, 26 Cour 
Street, Brooklyn 2, New York. Pric 
$11.00. 

This book discusses in ‘detail 
classes of waxes—mineral, vegetab 
animal, insect, synthetic and compound 
ed. Data such as melting point, fom 
and fracture, purity, hardness, flexibjl 
ity, moldability, adhesiveness, solubilj 
and many other properties, including 
sources and uses, are all listed in thi 
comprehensive study. Of parties 
value is the section on handling anf 
compounding waxes; tables show com 
patabilities of waxes with each other 
as well as resins, plastics and othe 
materials. 

Included is a glossary of terms and 
wax formulary giving the most usef 
formulae of commercial materials con 
taining waxes, such as adhesives, agri 
cultural specialties, materials of. con 
struction, protective and _ decorative 
coatings, soaps, cleaners, etc. 

Paraffin wax, the atthor points out 
is the most commonly used commercia 
wax. Essentially a by-product (ofte 
considered a nuisance) of the oil indus 
try, annual production and use in th 
United States is in excess of 500,000.00 
pounds. Considering its importance, lit 
tle is found in the literature concem 
ing its composition, manufacture or use, 
Being a variable mixture of organi 
compounds, it has not appealed to pure 
science as worthy of thorough investi- 
gation. Practical investigation has been 
in laboratories of either suppliers o 
consumers who have regarded the fruits 
of their studies as trade secrets. All 
available of such data is reviewed in the 
book. 


































































Prevention of Benzene-Air Explosions 
Addition of Nitrogen and Carbon Dioxide 
Report of Investigations 3787, by G. iV’ | 
Jones. Bureau of Mines, Department o 
the Interior, Washington 25, D. C. Free. 
Benzene vapor can be handled safely ; 
in industrial plants by adding correc jg pj 
amounts of inert gases to the benzene 





Graphs and tables are provided for dé n 
termining inflammability limits, and th¢ 
laboratory also can figure the percent pro 
age of oxygen in the mixtures that d 
must not be exceeded if the mixture is 


are to be kept non-inflammable. 3) 
application of this information, com 
bustible mixtures containing benzenq 
can be removed safely from container 
or equipment, or the mixtures may 4 
introduced into such equipment origi 
ally containing air, without creatim 
inflammable atmospheres. This is P®% 
sible if the proper volumes of ime 
gases—nitrogen or carbon dioxide, ° 
mi ctures of the two, are present in th 
ptuper concentrations when the ben 
zene is introduced. ; 
Included in the _ report are _ tables ee 
showing inflammability limits of ott 
industrial gases: coke-oven gas, hydte 
gen-nitrogen and hydrogen-carbon diox 
ide mixtures, carbon monoxide-nitrog® 
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WAXES 


-VEGETABL 
d by the addition of 


jAthium Stearate) to 


eae E waxes are now 


being produce 
Litholite A (Foote I 


paraffins. 


LITHOLITE A OVERCOMES OBJECTIONS 


The disadvantages of the paraffins, low 
jting point or tackiness at room tem- 
are substantially offset by the 


ite A. Lithium Stearate 


me 
peratures, 
addition of Lithol 
inhibits crystalline growth in macro 
araffin forming micro-crystalline 
macro-crystal- 


-crys- 


talline p 
icture; thus from a cheap 
expensive micro-c 
produced at low cost. 
talline par- 
ass to a 


stru 
line paraffin wax, rystal- 
line wax can be 
Litholite A changes macro-crys 


om a very soft, greasy ™ 


ETTER-THAN-VEGETABLE 
FROM INEXPENSIVE PARAFFINS 


s the tensile strength of ordinary pat- 


time 
t 50% above even 


affin, and a melting poin 


the vegetable waxes! 


PRODUCES A “DRY WAX" 


g waxes with macro- and 


Most low meltin 
and 
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this and produces @ so-call 


MANY POSSIBLE USES 
The possibilities for lithiated paraffins in- 


clude substitution for carnauba in liquid 


and wax cake polishes, low cost, high 
lectrical equipment, 


melting point wax for e 
h as in COs- 


numerous specialties suc 
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mation on present 
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TEST PRESSURES FAR EXCEED 
RATED PRESSURES 
Evary Lunkenheimer valve is given a 
test of pressures for above 
its rated work pressure. Valves 
a tested on sides at high 
ond low pressure for seat tightness, 
ond then given a shell test. The 
slightest leak cavses rejection. 


VALVES 


Nothing is left to chance in pro- 
ducing Lunkenheimer Valves. 
Exacting tests with the most ad- 
vanced modern equipment are 
made at each important point 
in manufacture. Even final pack- 
aging for shipment must meet 
rigid specifications. 


This may be producing valves 
the “hard way” .. . but for 
Lunkenheimer it’s the right way, 
since it safeguards a reputation 
for quality that is our proudest 
possession. 


Today, with greatly stepped 
up production schedules, 
maintenance men appre- 
ciate more than ever the 
rugged durability, effici- 
ency, and longer service 
life of Lunkenheimer Valves 
—the less attention and 
fewer repairs they require. 


Lunkenheimer Distributors 
are located in all im- 
portant industrial cen- 
ters. There is one near 
you, ready at all times 
to assist in solving 
your problems of 
maintenance and 
operation. 
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and carbon monoxide-carbon dioxi 
mixtures, methane-nitrogen and 
ane-carbon dioxide mixtures, eth 
nitrogen and ethylene-carbon dio; 
mixtures, ethane-carbon dioxide 
tures. Also listed are the composi 
and limits of inflammability of 
air-free gases as coke-oven™ gas, coal 
gas, carbureted water gas, mixed nat. 
ural and water gas, oil gas, water 
producer gas, and blast-furnace gas. 


Bureau of Mines Reports 


Gas-Condensate Researe 

Supplying additional technical i 
mation on the gaseous and liquid ¢ 
ponents of hydrocarbons obtained 
gas-condensate type reservoirs in 
kansas, Louisiana, and Texas, the § 
reau of Mines has published a repo 
on the thermal expansion of pressu 
samples from this type of well, Dr 
R. Sayers, Bureau Director, annour 
today. 

Beeches of the immportance of the ¢ 
densate in the manufacture of avi 
gasoline and other petroleum producte 
efforts have been intensified to establi 
the true characteristics and behavior @ 
the gaseous and liquid components 6 
the reservoirs, Dr. Seoets said. Asa Te 
sult of bureau research much techni 
information hitherto unavailable 
been furnished for the guidance of op 
erators in fields of that type. 

The production of condensate involves 
handling large volumes of well fluids im 
both the gas and liquid phases and at 
various temperatures and pressures, AL 
though the relationships. between the 
pressure, volume, and temperature 
these well fluids in the gas phase are 
well known, similar information 
these fluids in the liquid phase is meag 
the bureau’s publication states. 3 

Issued in cooperation with the Amer 
ican Gas Association, the bureau's 
cent report marks another contributi 
in its long-range program of applied? 
search on this subject. In introduct 
the report, the authors, R. Vine 
Smith, associate chemist, M. A. Schelk 
hardt, natural-gas engineer, and ey 
Dewees, associate petroleum engineé 
all of the Bureau of Mines Petroleum 
Experiment Station at Bartlesville, a 
scribe the apparatus used and the lab 
oratory procedure followed and disct 
data obtained from a study of the pres 
sure, volume, temperature relationshi 
of three liquid samples taken un 
separator pressure in the field. Ten othe 
liquid samples used in the experiment : 
tion were formed by progressive red 
tions of the saturation pressures of th 
initial separator-liquid samples by @ 
ferential liberations of part of the ¢ 
solved gases. 

A copy of the publication, Reports 
Investigations 3772, “Thermal Exp 
sion of Pressure Samples of Hyd 
carbon Liquids from Gas-Condens@ 
Wells,” may be obtained free by writif 
the Bureau of Mines, Department of tf 
Interior, Washington 25, D. C. 


West Texas Black Plant 


To Burn Residue Gas : 
Construction is under way on a c@ 
bon-black plant to be operated by Ut 
ed Carbon Company for Defense F 
Corporation near Odessa, in West T 
The plant will take 60,000,000 feet ¢ 
of residue gas from Cities Service § 
Company’s gasoline plant at Ne 
Cowden, and from three Phillips Pet 
leum Company plants, at Goldsmil : 
Pennwell and McElroy. 
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THIS MODERN PLANT ASSURES YOU 
A BETTER JOB and BETTER SERVICE 
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How to 


SHORTEN 
DOWN- 
TIME 


of equipment 


EourpMENnt down-time is 
NON-PRODUCTIVE time. To 
help you hold this to a minimum, 
Oakite wartime degreasing ma- 
terials are specially designed to 
clean FASTER... conserve 
precious man-hours. 


SAVE TIME ON 
THESE 6 JOBS: 


1. Cleaning Heat Exchanges 

2. De-Scaling Diesel Engines 

3. Cleaning Lube Oil Coolers 

4. Salvaging Valves, Fittings, 
Piping 


5. Cleaning Filter Presses 
6. Cleaning Absorption 


Towers 


Doing these SIX maintenance 
jobs the performance-proved 
Oakite way, as recommended by 
our nearby Technical Service 
Representative, will show a sur- 
prising saving in time and man- 
power. Let us prove it! Write 
today for helpful data on ANY 
CLEANING OPERATION 
you want performed FASTER, 
EASIER, BETTER! 


OAKITE PRODUCTS, INC. 
508 THAMES ST., NEW YORK 6, N. Y. 


Technical Service Representatives Located in Ali 
Principal Cities of the United States and Canada 


OAKITE 


NEW Equipment 








for the Modern Plant 








Inspection Tool 
POLAN INDUSTRIES 

Polan Industries, Huntington, West 
Virginia, has announced the Polan 
Borescope available for private indus- 
try. The instruments originally were de- 
signed for the internal surface inspec- 
tion of gun bores. 


Pe 


Polan Borescope 


The instrument, made in several mod- 
els for different uses, consists of a com- 
bination of lenses and lighting arrange- 
ments by which it is possible to visually 
inspect the interior of tubular bodies 
from 13/16 to 9 inches in diameter and 
in lengths up to 30 feet. Design is 
rugged for every-day use. 


Alkali- and Acid-Resistant 


Cement 
THE U. S$. STONEWARE COMPANY 

The U. S. Stoneware Company, Ak- 
ron, Ohio, has announced “Duracite,” a 
furane-base resin cement described as 
resistant to most inorganic acids, or- 
ganic acids, alkalies of any degree of 
concentration, oils, and solvent; has high 
compressive and tensile strength, and 
temperature range to 350 or 375°F. It 
can be used as a mortar for acid-proof 
masonry in tank linings, floors, sewers, 
towers, and for other installations han- 
dling alternately acids and alkalies. 

“Duracite” comes in the form of a 
liquid and powder, and can be stored 
indefinitely. 


Hole-Cutting Tool 
BRUNO TOOLS 

Bruno Tools, Beverly Hills, California, 
has perfected a new, all-purpose hole 
cutting tool, for cutting holes in wood, 
steel, brass, hard rubber, aluminum, 
fibre, plastics and problem materials 
which might necessitate the use of a 
torch. Two sizes are available: One 
model cuts holes to any diameter from 
%-inch to 1%-inch through %-inch 
thickness. The other model covers all 
expansions from 1 to 2% inches through 
thicknesses up to %-inch. The tools are 
designed to operate in light drill 
presses, portable drills, or breast drills 
and are also available with square 
shanks for use in hand braces. 

The cutter consists of a drill which 
starts the hole and also serves as a 
pilot for the tool, a hardened body with 


a milled slot into which is set a 
cially-ground high-speed steel tool 
and a hardened and ground shank. Ad. 
justment is obtained by loosening the 
hexagon bolt which holds a firm lock. 
ing clip, and sliding the blade to the 
correct distance from the pilot. 


Paint-Spray Pump 
ALEMITE DIVISION, 
STEWART-WARNER CORPORATION 

Alemite Division of Stewart-Warner 
Corporation, 1826 Diversey Parkway, 
Chicago, has announced availability of 
“Versatal” material pump, developed for 
the Navy to apply protective coatings to 
ship bottoms. These pumps are designed 
to dispense and apply a wide variety of 
materials, including all types of paints, 
insulating materials, fibre and cement 
coatings, etc. It operates on air power 
and one to six operators may work at 
once with as many spray heads, through 
extended lengths of hose. 

The material is delivered from the 
pump at pressures 4% to 5% times air 
pressure introduced to the pump. It is 
available in several types and sizes. 


Oil Packaging Machine 
PACKAGE MACHINERY COMPANY 
Package Machinery Company, 152 
West 42nd Street, New York 18, has an- 
nounced perfecting a machine for wrap- 
ping quarts of oil in paper containers 
at the rate of 70 per hour. The machine 
takes ordinary board paper in roll form 
and, in combination with adhesives, 
spirally winds into a cylinder, open at 
each end. One end of the cylinder is 
sealed before the container is filled with 
oil, then the other end is sealed after 
automatic filling. Printed labels are ap- 
plied during the process. The machine 
is 6 feet high, 16 feet long and 4 feet 
wide, and requires only 2 or 3 operators. 


Safety Goggle 
AMERICAN OPTICAL COMPANY 

American Optical Company, South- 
bridge, Massachusetts, has introduced | 
a new improved Duralite safety goggle 
for workers who face the hazards of 
flying objects. Major improvement is a 
newly designed eye cup which is consid- 
erably larger in area and more face con- 
forming than the previous cup, provid- 
ing maximum eye protection, incre 
ventilation and greater comfort. Shaped 
separately to fit the contour ofthe right 
and left eye, the cups fit snugly against 
the face and protect the eyes from 0 
jects striking from the sides, top or 
bottom. New nasal section and enlar 
facial contact roll conform to the shape 
of the face. Eye cups fit snugly and are 
designed for ample ventilation to mini- 
mize fogging. 


301A Duralite Safety Goggle. 


Petroleum Refiner—V ol. 24,-No. 2 BFebruay. 





Refineries profit by 
the dependability of 
molybdenum steels at 
elevated temperatures. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 








* BUSINESS NOTES 


Air Preheater Corporation, 60 East 
42nd Street, New York 17, has announc- 





as vice president in charge of sales by 
Edwin J. Schwanhausser, who was vice 
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ts impertent 
concerned with 
the Series -100 ls mot just 
another Retameter. tt is « better end 
more trustworthy instrument, com- 
bining greeter accuracy, ruggedness, 
simplicity and effectiveness with 
moderate cost 

SOME EXCLUSIVE FEATURES ARE— 
1. SPRING-LOADED CONSTANT. TENSION 

@uIDE ROD. 
2. spRine FLOAT STOPS. 
3. mi@M PRessuRE STUFFING BOXES. 


4. POSITIVE EXTERNAL ADJUSTMENT OF 
STUFFING BOXES. 


S. WHITE-SACKED METERING TUBE 
6. REMOVABLE CALIBRATION SCALE 
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COCHRANE CORPORATION 
o115 M. 17th 8t., Philadelphia 32, Pa. 
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ed appointment of 
Alexander J. Tigges 
as district technical 
advisor, with offices 
in New York. Tigges 
is a graduate of Mas- 
sachussetts Institute 
of Technology. For 
20 years he was with 
Jackson & Moreland, 
Boston consulting 
engineers, and more | 
recently served as 
manager of consult- 
ing cage pees for 

aldwin Locomotive ; 
Works, Chester, m5 gee 
Pennsylvania. He was project engineer 
during construction of Boston Edison’s 
Mystic Power Station, and other im- 
portant power plants, including those for 
a number of oil refineries in the South- 
west. 


DeLaval Steam Turbine Company, 
Trenton, New Jersey. has appointed 
Charles C. Bray as- 
sistant to the man- 
ager of the worm- 
gear division. Before 
accepting this posi- 
tion, Bray was a 
metallurgist with the 
special steel depart- 
ment of Joseph T. 
Ryerson & Sons, 
Philadelphia. He is 
not a newcomer to 
the DeLaval organ- 
ization, having serv- 
ed for 10 years as a 
worm-gear sales en- 
gineer out of the 
company’s Chicago office before going 
with the Ryerson organization. 


C. C. Bray 


Houdry Process Corporation of Penn- 
sylvania is the new corporate name of 
Catalytic Development Corporation, re- 
search and service subsidiary of Houdry 
Process Corporation. Main offices are in 
Lewis Tower, Philadelphia 2, and lab- 
oratories are at Marcus Hook. 


Worthington Pump and Machinery 
Corporation, Harrison, New Jersey, has 
announced election of Clarence E. Searle 
as president, and Hobart C. Ramsey as 
executive vice president. Searle suc- 
ceeds Harry C. Beaver, who was elected 
chairman of the board of directors and 
management committee. Leslie C. Rick- 
ets, manager of the Harrison Works, 
was elected a vice president. Searle has 
been succeeded in his former position 





C. E. Searle 


H. C, Ramsey 








resident in charge of sales and many. 


acturing at Buffalo, New Yotk. Ram 


formerly was vice president in charge of | 


operations. 


The Girdler Corporation, Louisville 


Kentucky, has elected George 0 


Boomer its presi- 
dent, to succeed 
Walter H. Girdler, 
Sr., who died janu- 
ary 7. Boomer has 
been a member of 
the board of direc- 
tors of the corpora- 
tion since it was 
founded, and has 
been executive vice 
president since 1938. 
He formerly was 
vice president of 
Ewald Iron Com- 
pany and president 
of Pittsburgh Fuel 
Company. He will continue as vice presi- 
dent and director of Tube Turns, Inc, 
an affiliate of The Girdler Corporation, 


G. 0. Boomer 


Monsanto Chemical Company, St. 
Louis, has announced that Robinson Ord 
will serve as acting general manager of 
sales of the organic chemicals division 
pending return of Fred C. Renner who 
is convalescing from an illness and not 
expected to be ready for duty for two or 
three months. A.- T. Loeffler, branch 
manager at New York, is assigned to 
St. Louis as assistant general manager 
of sales; A. P. Kroeger, St. Louis man- 
ager of intermediate sales, will go to 
New York as acting assistant branch 
manager, and duties of C. H. Sommer, 
manager of plasticizers and resins sales, 
will be extended to include thost of act- 
ing manager of intermediate sales. F. M. 
Luckett, Chicago sales representative, is 
assigned temporarily to St. Louis to as- 
sist Sommer. 


Fisher Governor Company, Marshall- 
town Iowa, has appointed Allan K. Cook 
as its sales and engineering representa- 
tive in Western Kentucky and Southern 
Indiana, with offices at 505 South Third 
Street, Louisville, Kentucky. Cook is a 
graduate of Massachusetts Institute of 
Technology, and since 1934 has been 
connected with Henry Vogt Machine 
Company and The Girdler Corporation, 
serving the latter as chief engineer of 
the gas process division. 


National Foam System, Inc., Philadel- 
phia, has announced election of Hart H. 
Fleming as vice 
president to replace 
G. Gordon Urquhart 
who resigned to be- 
come president of 
Wilmington Chemi- 
cal Corporation. 
Fleming has been a 
director of National 
Foam System for 15 
years. He is a gradu- 
ate of University of 
Michigan (M. E.,, 
1917), after which he 
joined Standard Oil 
Company of New 
Jersey as an engi- 


H. H, Fleming 
neer at Bayway refinery, later moving 
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DOWNINGTOWN 
LEADERSHIP 


in Stainless Steel 
Heat Exchanger 

° e ° Tube bundle of Calandria. All stainless 
Design and Fabrication ° (ii, 302i," sen” 


A Downingtown built stainless steel heat exchanger has these advantages— 

Two of the major sources of stainless steel material are practically in our neighborhood. 

’ Downingtown is a pioneer in stainless steel fabrication; the first large job in the United States 
was Downingtown built. 

Downingtown design engineers approach stainless steel design from the practical standpoint— 
long experience in handling this material has made them familiar with its uses as a fabricating 
medium. 

In fabricating equipment where various grades 
of stainless steel are used or when a grade of 
stainless steel is attached to other metals, Down- 
ingtown’s experience and knowledge may prove 
most helpful to you. 

It will be to your advantage to let us figure 
on your next stainless steé! job . . . engineering 
consultation always available. 




















DOWNINGTOWN IRON WORKS 





May we send you 





sutletin? Send for It DOWNINGTOWN, PA. 
today . . . on your 


letterhead, please. HEAT EXCHANGERS 































MULTI- 
METAL 


has the 
WIR 

















e cLoTH 
RANGE 


The extensive range of Multi-Metal inven- 
tories includes meshes, weaves, and stock 
widths for every processing operation. In 
most cases, we have succeeded in keeping 
these stockpiles at safe levels in all avail- 
able metals and alloys. 


Multi-Metal will also skilfully fabricate 
your Wire or Filter Cloth selection into 
any desired type of unit, from a small 
strainer to the most complex filter units. 
Send for our helpful catalog, ‘Fabricated 
Wire Cloth,” 


Wire Cloth in Fabricated 
Units or by the roll and 


the cut piece. 












Wire Cloth 
Filter Cloth 
All Meshes 
All Metals 


Multi-Metal 


WIRE CLOTH COMPANY, INC. 


1350 Garrison Ave., New York 59, N. Y 




















to the New York office. In 1920 he 
went to Rumania for three years : 
chief engineer in reconstruction of 
Standard Oil Company’s war-destroyed 
6 seg 9 Returning to the United 
tates he engaged in various refinery 
construction and operation activities for 
the company, and for a period was with 
Standard Oil Development Company, 
Since 1925 he has been vice president 
of Johnston and Jennings, Cleveland, 
a connection which he will retain. Urqu- 
hart is to continue to serve National 
Foam System as consultant. He is a 
graduate of University of Pennsylvania, 
was one of the organizers of American 
Fomon Company in 1926, and has been 
vice president of National Foam Sys- 
tem since 1935. As president of Wil- 
mington Chemical Corporation he suc- 
ceeds Herbert Waller, resigned, and 
will have headquarters at 10 East 40th, 
Street, New York. The chemical cor- 
poration manufactures chemicals for the 
rubber industry in a plant at Wilming- 
ton, Delaware. 


Chemical Construction Corporation 
has elevated Arthur E. Hecker, formerly 
vice president and general manager, to 
president, in which 
position he succeeds 
W. S. Stowell, de- 
ceased. Hecker was 
a captain of ordnance 
in World War I, and 
subsequently one of 
the principal engi- 
neers of Nitrogen 
Engineering Corpo- 
ration whose syn- 
thetic nitrogen fixa- 
tion processes were 
transferred to Chemi- 
cal Construction Cor- 
poration in 1934, For 
a number of years A. E. Hecker 
prior to the present war, he was in 
charge of the European engineering 
offices of these companies. Blakeslee 
Barnes, a vice president, has assumed 
the additional duties of general manager, 
and R. E. Lapean and S. F. Spangler 
have been elected vice presidents. 





Jones & Laughlin Steel Corporation, 
Pittsburgh, has announced purchase of 
Talon Incorporated’s tube plant at Oil 
City, Pennsylvania. The purchaser plans 
to operate the plant as the Electric 
Weld Tube Division of Jones & Laughlin 
Steel Corporation, retaining the present 
personnel, 


_The Girdler Corporation, Louisville, 
Kentucky, has announced appointment 
of Sam N. Welch as sales manager of 
its Votator Division in the Eastern Dis- 
trict, with offices at 150 Broadway, 
New York, and of L. D. Douglas, Jr. 
as Midwestern sales manager, with 
headquarters at Louisville. Welch at- 





S. N. Welch L. R, Roy, Jr. 
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A wy J YRANKLIN SELECTIVE 


PROCUREMENT SERVICE 


It’s an easy matter to get good service on regular lines of 





DISTRIBUTING pape ie 
. equipment when materials are plentiful. It’s quite another to 
Republic Tubing and Pipe get emergency service when you have to have an item quick 
Walworth Valves and Fittings and don’t know where to get it. 


Brown Fintube Heat Exchangers . , 
That’s where we come in. 
Fairbanks-Morse Engines 


Macwhyte Wire Rope For a good many years we've been “perfecting an essen- 
United States Rubber Goods tial service’—based on a thorough knowledge of “who 
Worthington Pumps and Ma- makes what” and who uses it. 

chinery 
Babcock & Wilcox Tubing That is frequently vital information. Whenever you need 








it, try us. If anybody knows, we do. 


FRANKLIN SUPPLY COMPANY 


600 SOUTH MICHIGAN AVENUE, CHICAGO 5, ELLINOIS 
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by using a little 
SMOOTH-ON No.1 


After many years of service a 20,- 
000-gallon fuel oil tank developed 
a leak due to a hole caused by 
movement of the heating element. 


Remedy was simple. The hole was 
drilled and plugged with bolts ce- 
mented in with Smooth-On No, 1, 
and worn spots also filled in with 
additional Smooth-On; and the 
tank was ready for many more 
years of service, as reported in a 
recent issue of National Engineer 
(see reproduction above). 


This Smooth-On No. 1 repair 
saved a heavy expenditure of 
$2800 for a new tank. No heat re- 
} i a no serious dismantling, no 

elay, no material labor expense. 


For half a century, Smooth-On has 
heen used for stopping leaks, seal- 
ing cracks, tightening loose parts 
effectively, lasiingly. Keep a can 
handy for both emergency and 
routine repairs, In 1-, 5-, 25- and 
100-Ib. sizes at your supply house, 
or, if necessary, direct from us. 


FREE 


VALUABLE REPAIR 
HANDBOOK 


40 pages. 170 diagrams. 
Clear, concise, tested direc- 
tions for ingenious repairs 
to plant equipment, struc- 
tures, pipe lines, etc. Pocket 
size. Handy index. Just send 
coupon. 








Hosne Rectory 
Power Plant 








SMOOTH-ON MFG. CO., Dept. 11 
$70 unipaw Ave., 'ersey City 4. N. J. 
Please send SMOOTH-ON HANDBOOK 
Name 


Address 


OTH-ON 








a ee , 
Do it with SMO 


of 1000 Uses 
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tended Berea College and Purdue and 
Kentucky Universities. His territory in- 
cludes New York, New Jersey, Pennsyl- 
vania, Delaware, Maryland and New 
England States. Roy attended Columbia 
Military Academy. His territory includes 
Indiana, Ohio, Illinois, Wisconsin, Min- 
nesota, Michigan, lowa, Nebraska and 
Kansas. 


National Carbon Company (unit of 
Union Carbide and Carbon Corporation) 
has announced election of C. O. Klein- 
smith as a vice president. He formerly 
was general sales manager for the com- 
panys “Eveready” products, before 
which he was sales manager for the 
Eastern United States. He has been with 
the company since 1919. D. B. Joy has 
been appointed sales manager for car- 
bon products. Joy joined the company 
in 1923 after graduating from Massa- 
chusetts Institute of Technology. He 
was made director of the. company’s 
process engineering laboratory at Fos- 
toria, Ohio, 10 years ago, in 1941 became 
assistant superintendent of the Fostoria 
factory, and became product manager 
last year. 


C. J. Tagliabue Manufacturing Com- 
pany, Park and Nostrand Avenues, 
Brooklyn 5, New York, has been ac- 
quired by and will be operated as a di- 
vision of Portable Products Corporation, 
Pittsburgh. Assets include plants at 
Newburgh, New York, Philadelphia and 
Pittsburgh. The purchaser has an- 
nounced that the progressive research 
and development policies in electronic 
and mechanical instrumentation will be 
continued vigorously under the local 
management and personnel of the pur- 
chased company. 


Hooker Electrochemical Company, 
Niagara Falls, New York, recently re- 
ceived the Army-Navy award for the 
fifth time. The company’s plant at Ta- 
coma, Washington, received an initial 
award on January 9. 


The Dow Chemical Company, Mid- 
land, Michigan, has appointed Ivan F 
Harlow production manager of its in- 
organic division, where he takes over 
managerial duties formerly performed by 
Dr. E. O. Barstow who, as vice presi- 
dent, has taken over increased executive 
responsibilities. Harlow has been in di- 
rect charge of development and produc- 
tion of bromine and bromine compounds 
almost since his affiliation with the com- 
pany in 1909. He is vice president and 
general manager of Ethyl-Dow Chemi- 
cal Company, subsidiary engaged in ex- 
traction of bromine from sea water at 
Wilmington, North Carolina, and Free- 
port, Texas. Dr. Barstow joined the 
company three years after its incorpora- 
tion in 1897. He became a director in 
1931 and vice president in 1941, and also 
is a director of Ethyl-Dow Chemical 





D. B. Joy C. 0. Kleinsmith 








Company, Dow Magnesium Corporation 
and Midland Ammonia Company. 






Fischbach and Moore of Texas has 
added Rayburn M. Hamilton to its staff 
He'will be in charge 
of its Houston office, 
736 Bankers Mort- 
gage Building. Since 
his graduation from 
the United States 
Naval Academy in 
1925, Hamilton has 
been engaged in elec- 
trical engineering ac- 
tivity as a consultant 
as well as with oil 
and contracting com- 
panies concerned 
chiefly with refining 
installations. For four R. M. Hamilton 
years, from 1928 to 
1932, he was with The Texas Pipe Line 
Company with headquarters at Hous- 
ton. Other oil-company connections 
were with Southern Gas Company and 
Humble Oil & Refining Company. He 
was with Western Supply Company, 
now Gasoline Plant Construction Com- 
pany, Arthur G. McKee & Company, 
and The Lummus Company, serving on 
particular construction jobs. For the 
three years previous to his joining Fisch- 
bach and Moore, electrical engineers and 
contractors, he was with The Austin 
Company in charge of electrical design 
on projects for The Dow Chemical 
Company at Freeport, Texas. 






Tube Turns, Inc., Louisville, Ken- 
tucky, has announced election of R. E. 
Fritsch as its presi- 
dent, to succeed 
Walter H. Girdler, 
Sr., who died Janu- 
ary 7. Fritsch has 
been vice president 
of the company since 
1929, and will con- 
tinue as a vice presi- 
dent and member of 
the board of direc- 
tors of the Girdler 
Corporation, of 
which Tube Turns, 
Inc., is an affiliate. 
He is a member of 
the American So- 
ciety for Metals and of the American 
Welding Society. 





R. E. Fritsch 


building 


Optimus Detergents Company, Mata- lem ence 
wan, New Jersey, has announced ap- top effic 
pointment of Joseph S. Brady as tech- 
nical supervisor, and A. C. Daly as Every ty 
technical field representative. Brady is 4 § 
graduate of Rochester University and ffifically 
had special work in chemical engineer- 
ing at Lehigh University. He formerly your rec 
was with Eastman Kodak Companys plant fc 
technical chemicals department, and for 
several years was research chemist fot Bitpdo th 
Oakite Products, Inc. Daly is a graduate 
of Rutgers University, and has had ex- BThe abc 
perience with Wright Aeronautical Cor- desig 
poration and Magnus Chemical Com- ne 

any as consultant on metal cleaning. J Avgilab! 
For several years he was technical field RPM 
representative for Oakite Products, Ine. i600 “| 

The Lunkenheimer Company, Cincit-f Ibs 
nati, announced the following changes i J Ges ful 
executive personnel on January }: 

Frank P. aod a director and vice 
president, became general manager, SUC 





ceeding Charles A. Brown, who ertire¢, 
Rhame has been with the company, 

years, and has been succeeded as assist 
ant general manager by Homer E. Lut 
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® Pacific's 20 years of precision pump 
wilding experience, there has never been a pumping prob- 
km encounter. d that Pacific Pumps couldn’t lick . . .and with 
bp efficiency, too! 

tery type and size of pump in Pacific's entire line is scien- 
lifically correct in design and construction. No matter what 
your requirements may be...a single pump or complete 
plant facilities ... Pacific can furnish the right equipment 
todo the job efficiently and economically. 

The above illustrated Pacific Type JB Centrifugal Pump is 
designed for boiler feed and hot water cifculating systems. 
Available in 2 to 8 stages, sizes 1¥2" to 6”, speeds to 3600 
RP.M., capacities to 1600 G.P.M., differential pressures to 


1000 Ibs., operating temperatures to 500° F. Catalog No. 80 
gives full engineering data. Write for your copy! 


PACIFIC << PUMPS 
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Pacific's rigid specifications demand Impeller perfection. On this specially 
designed machine, sensitive to split-hair measurement and register, each 
Pacific Impeller is tested for dynamic balance. Result . . . smooth, vibration- 
free performance. . . long, efficient pump life. 


PACIFIC PUMPS, INC., Huntington Park, Calif. 


One of the Dresser Industries 
Export Office: 30 Rockefeller Plaza, New York 











Find t Choice 


Great industries, following in the footsteps 
of hundreds of towns and cities, give first 
choice to Layne installed Wells and Layne 
built Vertical Turbine Pumps. Industrial engi- 


neers have found that there is no “just as 
good.” They have found that Layne's repu- 
tation for quality and efficiency equipment 
is absolutely unmatched. If you should won- 
der why, check just a few of the major rea- 
sons: 


Layne is the Nation's oldest and most suc- 
cessful pioneer in designing and building 
Vertical Turbine Pumps. They developed and 
hold exclusive patents on many tremendously 
important efficiency features. 


Next, Layne perfected a type of Well in- 
stallation that produces more water, saves 
costly horsepower and invariably lasts longer. 

Every Layne Pump is precision-built in 
Layne's own Engineer supervised factory. All 
materials: iron, steel, bronze, brass, nickel, 
etc., are of a uniformly extra high quality. 


To avoid excessive repair expense, high 
operation cost, shorter life and possible fail- 
ure at a critical time, place your confidence 
in, and demand, Layne Wells and Vertical 
Turbine Pumps. For late literature, address, 
Layne & Bowler, Inc., General Offices, Mem- 
phis 8, Tenn. 


LAYNE PUMPS — fuisin 


every need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


OoUtsAyED reas: Layne-Arkansas he’ 
Layne-Atiantic Co., No nik, 
ve o* — ‘Sentra Co. Memphis, i. 7 
ern Co., Mishawaka, Ind. * Layne- 
, Lake Charlies, la, * Louisiana 
Co., Monroe, La. Layne-New York Co. 
> La it -Northwest Co., Mil- 
ee Columbus. Ohio 


lis, Minn. * Interna- 


Co. of Minnesota, Minnea 
ndon, Ontario, Canada 


tional Water Suppiy Ltd., 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


234 








ken, C. L. Lane was made works man- 
ager to succeed George A. Seyler, vice 
president in charge pf is tar I 
who retired. Fred H i iesnane assist- 
ant chief engineer, became chief en- 


, gineer, in place of Jerome J. Aull, who 


retired after nearly 50 years of service 
with the company. Hehemann has been 
with the company since 1904. 


Graver Tank & Manufacturing Com- 
pany, East Chicago, Indiana, has an- 
nounced appointment 
of Chas. W. Springer 
as manager of East- 
ern sales. He will di- 
rect the company’s 
East Coast sales ac- 
tivities from its of- 
fices at 424 Madi- 
son Avenue, New 
York 17. Springer 
formerly was sales 
manager of the bar- 
rel division of Jones 

Laughlin Steel 
Corporation, and for 
a number of years 
was with the sales 
department of Chicago Bridge & Iron 
Company. 


C. W. Springer 


North American Philips Company, 
100 East 42nd Street, New York 17, has 
appointed Wesley L. Wilson commer- 
cial manager of its quartz crystal divi- 
sion. He has been purchasing agent for 
the company since 1942, Presently the 
company is devoting research and ex- 
perimentation to applications in military 
communications equipment, and after 
the war plans to continue production of 
quartz crystals and other items used in 
the manufacture of electronic equip- 
ment. 


The Sharples Corporation, Philadel- 
phia, recently opened a new research 
laboratory, with Foster C. Nix, formerly 
research physicist at Bell Telephone 
Laboratories, as director of research. 


Blackmer Pump Company, Grand 
Rapids, Michigan, announces that Jose 
Maria Fierro, who has been the com- 
pany’s representative in Mexico City 
and adjoining districts, has been ap- 
pointed general representative for all of 
Mexico. 


Peabody Engineering Corporation, 580 
Fifth Avenue, New York, had a double 
celebration at Hotel Astor on January 
29 when personnel of the plants at Stam- 
ford and South Norwalk, Connecticut, 
and of the New York office gathered in 
recognition of the company’s twenty- 
fifth year in business, and to receive the 
Maritime M award. 


The Kennedy Valve Manufacturing 
Company, Elmira, New York, has been 
awarded a second star for its Maritime 
M pennant. 


United States Gauge Company, Sel- 
lersville, Pennsylvania, has announced 
appointment of W. S. O’Connor as its 
district sales manager at New York, 
with offices at 233 Broadway. 


A. O. Smith Corporation, Milwaukee, 
Wisconsin, has announced election of 
Rae F. Bell as chairman of its board 
of directors, to succeed the late L. R. 
Smith. Bell ‘joined the company in 1923 
as a vice president, was elected a director 
in 1925, and has been first vice president 
since 1937..The company also announced 
election of Anthony von Wening as vice 
president and controller. He came to the 











If you need condenser or heat ex. 
changer repairs in a hurry call us. We 
specialize in fast, high quality work, 


25 Years Successful Experience 


cL ENGINEERING Co, jy. 


& 





EAGLE INSULSEAL 


WEATHERPROOFING 
e & Futihaiben 


Emulsified asphalt containing 







asbestos fibers—will not support 






combustion — long durability — 






dries smooth and black. 





Available for immediate shipment 


u INDUSTRIAL SULA 


SHREVEP( 
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We design and 
construct all 
types of modern 
refining units. 


* 


BORN ENGINEERING CO 
Oklahoma 

















Tv 
Tulsa 
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Specializing in the fabrica- 
tion of alloys and clad material, 
SOUTHWEST offers the finest in 
workmanship and plant facilities to 
the refining industry. Heat transfer 
equipment, condensers and cooling 
units are custom-built by SOUTH- 


WEST to individual requirements. 


Southwest Welding & 
Manufacturing Co. 


ALHAMBRA, CALIFORNIA (a 


Complete Facilities for All Refinery Fabrication 
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“GUNITE”’ 


CONCRETE LININGS 


FOR: 

BUBBLE TOWERS © STILLS @ HOT OIL 
SEPARATORS @ STORAGE TANKS @ RE- 
FINERY VESSELS OF ALL TYPES @ EN- 
CASING AND FIREPROOFING STRUCTUR- 
AL STEEL AND PIPE @ LINING WATER 
STORAGE RESERVOIRS, DITCHES AND 
CANALS @ REPAIRING DISINTEGRATED 
CONCRETE AND MASONRY. ~ 


WRITE —— PHONE — WIRE 


GUNITE CONCRETE and 
CONSTRUCTION CO. 


CEMENT GUN SPECIALISTS 
ENGINEERS CONTRACTORS 


1301 Woodswether Road 
KANSAS CITY 6, MISSOURI 


District Branch Office: 
228 NORTH LASALLE STREET, CHICAGO, ILL. 


Branch Offices: 
ST. LOUIS DENVER NEW ORLEANS HOUSTON 











Free Examination 


bea 


PUMPS 
HYDRAULICS 


AIR 
COMPRESSORS 












3 Books in One! 


1650 Pgs., 1654 illustrations 


ne bx Ox Fb smal ky 
For Ready Reference including , 


% QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need for One Inclusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 

Compressors and the many lines 
that tie in. Easy to understand. 
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company in 1940, from Continental IIli- 
nois Bank and Trust Company of which 
he was a vice president. Other officers 
of the corporation were reelected at a 
recent annual meeting. 


Kieley and Mueller, Inc., North 
Bergen, New Jersey, recently received 
a second star for its Maritime “M.” 


Plant Rubber & Asbestos Works has 
announced appointment of J. C. Voiles 
as chief engineer, with headquarters at 
the main office in San Francisco. Voiles 
has been manager of the company’s in- 
dustrial construction department at Los 
Angeles, where he has been succeeded 
by R. E. Bounds. 


The Foxboro Company, Foxboro, 
Massachusetts, has announced appoint- 
ment of W. A. Melton as its district 
manager at Tulsa. Melton, who had 
previous construction and operation en- 
gineering experience in the oil business, 
since 1936 has been business manager 
of the board of education at Tulsa. 


Pressure Weld Company, subsidiary 
of El Paso Natural Gas Company, El 
Paso, Texas, has opened a permanent 
office in the Esperson Building, Hous- 
ton. A. L. Forbes, vice president and 
general manager, plans to spend much 
of his time in the Houston office while 
retaining his connection with the parent 
organization. 


The Swartwout Company, Cleveland, 
has appointed Royal L. Meyer chief 
engineer and assistant manager of its 
steam division. Meyer, a graduate of 
University of Wisconsin, and recently a 
partner of Vern E. Alden, Chicago 
consulting engineer, was with Standard 
Oil Company (Indiana) 18 years in 
power-plant work, during 10 of which 
he was superintendent of utilities. 


P. C. McKenzie Company announces 
opening of an office at 545 William 
Penn Place, Pittsburgh 19, Pennsyl- 
vania. This company is sales representa- 
tive for The Griscom-Russell Company, 
The Fluor Corporation, and the Scovill 
Manufacturing Company. 


The Swartwout Company, Cleveland, 
has advanced M. M. Ward from en- 
gineer and assistant sales manager to 
sales manager of the steam division. 


Foster D. Snell, Inc., 305 Washington 
Street, Brookl n 1, New York, recently 
added Dr. D. Gardiner Foulke to its staff 
as director of the analytical department. 
Dr. Foulke recently was chief chemist 
for Garfield Division of Houdaille- 
Hershey Corporation. He received his 
B.S. degree from Juniata College, M.S. 
and Ph.D. from Rutgers University. 


Westinghouse Offers 
Welder Study Course 


Westinghouse Electric and Manufactur- 
ing Company has made available a seven- 
part training course by sound films, lesson 
books, and instructors manual, for engi- 
neering groups and individuals interested in 
resistance welding control. It is designed to 
set forth how welding processes differ, how 
electronic control for resistance welding 
works, and how this method of control 
adapts this welding process to industry. 

Material for the course includes slide 
films and records, lesson books and supple- 
mental literature. This material for a class 
of 20 costs $50. Information about. the 
course may be had by addressing C. R. 








Ricker, Westinghouse Electric-and Mang. 
facturing Company, 306 Fourth A 
Pittsburgh, Pennsylvania. 


DRAFTSMEN 


For Process Piping on 
Oil Refineries 
Applications solicited -from men not now em-_ 


ployed in essential work or those completing — 
essential work who have Statements of 
Availability. 


ARTHUR G. McKEE & CO. 
2300 Chester Avenue 
Cleveland, Ohio 

















































TECHNICAL SALESMAN WANTED 
Technical salesman with experience in 
petroleum research or production. Sales 
experience not essential but desirable. Bx. 
cellent opportunity with old, well-estab- 
lished chemical company in Philadelphia 
area, now engaged in war work, 
postwar possibilities. Include education, 
experience, salary expected, age, 
status and snapshot in first letter. Address: 
aoe 509, c/o Petroleum Refiner, Houston, 

exas. 


















FOR SALE 
New and Reconditioned Iron & Steel 


VALVES 


Tested and Guaranteed 
LARGE STOCK OF FITTINGS 


APEX IRON & METAL CO. 
2204 S. Laflin St. Chicago 8, Ill. 























WANTED — TWO ENGINEERS 


Ch. E. and M. E. for new process de- 
velopment work. Essential industry with 

























































excellent post war future. State se Repu 
ualifications and salary expect d 
ress: Box 306, c/o Petroleum Refiner, has 1 
Houston, Texas. 
magi: 
LUMBER AND TIMBER ~bec 
Available for Shoring, Packing, Boxing, SO we 
Crating from 1” to 16” x 16” Fir, Hemlock 
and Southern Pine, for immediate deliv- . 
eries by trucks or R.R. Cars. It is 
DORAN LUMBER CORPORATION bra 
1036 GRAND 8STR., BROOKLYN, N. Y. nc 
PHONE: EVERGREEN 17-8450 
—bec 
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Republic ENDURO Stainless Steel 
has rightfully been termed “the 
magic metal of ten thousand uses” 
-because it does so many things 
so well. 


It is an ideal material for all 
branches of petroleum processing 
~because it resists most acids and 
ilkalies, hot or cold. It does not 
tust or corrode. It does not con- 
taminate metallically. It not only 
is clean but is easy to keep clean. 


And ENDURO has other properties 
which you can employ to advantage 
in your processing and refining 
equipment. It is tough and strong 
—high in strength to weight ratio. 
It loses little of its strength when 
used in high temperature applica- 
tions—has high creep strength. It 
is more resistant than other steels 
© scaling and oxidation at high: 


Other Republic Products include Upson Bolts 


temperatures. ENDURO is easy to 
fabricate by all modern methods. It 
resists wear—cuts maintenance and 
replacement costs, because it lasts 
longer than most other materials. 


ENDURO has proved its efficiency 
and economy in such applications 
as bubble caps and trays, tower lin- 
ers, hot vapor lines, heater tubes, 
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return bends, valves, pumps, fittings, 
condensers and others. 


Ask your fabricator or write us for 


‘the complete story on Republic 


ENDURO Stainless Steel. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES @ CLEVELAND 1, OHIO 
Culvert Division 


i pan of be heey Division 
Union Drawn Steel Division e Steel Company 
Export Department: Chrysler Bidg., New York 17, N. Y. 











Workholder sets 


to pipe size - — 
instantly a Si, 


y) 





Dies set to 
pipe size in 
10 seconds 


PERFECT THREADS — 


with surprising 


ease and speed 


with this self-contained 


FeiEeslii No. 65R 


@ No wonder the popularity of this 
threader has spread widely. The speed 
and ease with which it cuts clean per- 
fect threads on 1” to 2” pipe are rea- 
sons enough. One set of high speed 
steel chasers threads all 4 sizes — and 
they set to pipe size in 10 seconds! 
Workholder sets instantly! You’ll like 
other work-saver features of this rug- 
ged steel-and-malleable die stock — 
it pays you to try the salf-contained 
No. 65R at your Supply House. 


No. 65R stands 
up handily when 


you want it to. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 











MORE HEAT: FASTER 
WITH LESS FUEL! 


FLOOR - TYPE HEATER 
with Strong 70 Series 
trap draining inlet line, 
and 80 Series with Ther- 
mal Air. Valve draining 
heater. Note. strainers 
ahead of traps. OVER- 
HEAD HEATER (circle) 
drained by Strong 70-T 
trap, with built-in ther- 
mal vent. 


+ UNIT HEATER 





Accumulated condensate and 
trapped air can make unit 
heaters slow in starting. Un- 
certain drainage can seriously 
reduce heat output. 


Leaky Traps Waste Fuel 

While all Strong Inverted 
Bucket Traps will handle large 
amounts of air, the hookups 
shown here provide thermal 
air vents for practically instan- 8 
taneous heating. Use of Strong ang ~ Rare’  : — 
anti-balanacing traps, guaran- saturated steam pressures 
teed for a year against leak- ‘© 15° P.s-i. 
age, insures positive drainage without waste of steam. 
Completeness of the Strong line enables us to recom- 
mend exactly the type and size you need—open or 
inverted bucket, closed float, float-and-thermostatic 
(blast), etc.—forged, welded, cast and semi-steel con- 
struction. Send your drainage problems to Strong, 
Carlisle & Hammond Co., Cleveland, Ohio. 


STEAM SPECIALTIES 
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efrigerating Machines 


Worthington Pump and Machinery 
orporation, Harrison, New Jersey, has 
sied Bulletin C-1100-B8 on absorption 
frigerating machines. 


lary Pumps 

Blackmer Pump Company, Grand 
Rapids 9, Michigan has released a six- 
ve folder, No. 306, which is a com- 
e revision of a previous publication 
ging facts about rotary pumps. 


Skid-Proof Brick 


Belden Brick Company, Canton, Ohio, 
sdistributing a handsome 16-page illus- 
tated brochure which describes a new 
xid-proof brick floor with high resist- 
me to abrasion, and a_ crushing 
trength of 18,500 pounds to the square 
inch, 


bumps 

Worthington Pump and Machinery 
orporation, Harrison, New Jersey, has 
milable a folder, W-113-B32, which 
gives engineering details on “Hivol” 
horizontal simplex direct-acting piston 
pimps, for handling butane, propane 
ad other light products. 


ps 
Bump Pump Company, La Crosse, 
Nisconsin, is distributing a 104-page 
atalog describing the Bump pump prin- 
tple of operation, and range of sizes 
m industrial and sanitary pumps. It 
fves operating and construction data, 
mensions, horsepower charts, etc. 






pprings 

American Locomotive Company, 30 
Church Street, New York 8, has issued 
pulletin 9001, on industrial springs. In 
“pages it gives a quick digest of the 
lost popular types of springs of the 
mpany’s manufacture, together with 
gineering formulas and other data. 













is-Engine Compressor 


Worthington Pump and Machinery 
‘poration, Harrison, New Jersey, has 
sued Bulletin L-685-B1, descriptive of 
s Type LFC angle gas-engine com- 
vessor. Featured are installations in 
eSoline plants and oil refineries. Full 
onstruction and engineering details are 
mncluded. 










osion 


Worthington Pump and Machinery 
“tporation, Harrison, New Jersey, is 
listributing the second number of a 
mallet, ‘Worthite News,” published in 
“€ interest of overcoming corrosion 
problems, The current number features 
Pumps for handling plating solutions. 
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elpful Publications Which Manufacturers 
Will Be Glad to Send Free for the Asking 





REFINER. 


Piping, Vessels, Heat Exchangers 


American Locomotive Company, 30 
Church Street, New York 8, has issued 
Bulletin 1034 on “Alco Triple Service,” 
which gives details of the company’s 
services in prefabricated piping, pres- 
sure vessels and fabricated plate work, 
and heat-exchange equipment. Engi- 
neering tables and design data are in- 
cluded. 


Carbon and Graphite Products 


National Carbon Company, 30 East 
42nd Street, New York 17, is distribut- 
ing Catalog Section M-8000-A, “ ‘Natio- 
al’ and ‘Karbate’ Carbon and Graphite 
Products.” In 20 pages it describes and 
illustrates a wide variety of carbon, 
graphite and “Karbate” products for 
use in chemical and other industries. 
Charts and tables give data on physical 
and chemical properties, together with 
application and operational information. 


SEND COUPON TO MANUFACTURER-——___—~ 





Manufacturer’s Name 
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Manufacturer's Address 


Please send me, without obligation, free booklet 
described in February, 1945, issue of PETROLEUM 
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Silver-Soldering Flux 


Superior Flux Company, 913 Public 
Square Building, Cleveland, Ohio, has 
issued a four-page bulletin which de- 
scribes its patented flux for silver sol- 
dering and gives detailed instructions 
for its use. 


Industrial Electronics 


General Electric Company, Schenec- 
tady, New York, has available its pub- 
lication GEA-4309, a reprint of a series 
of articles by G. M.: Chute, published in 
Steel. It is a handy reference on indus- 
trial electronics. 


‘X-Ray Diffraction 


North American Philips Compary, 
100 East 42nd Street, New York 17, has 
issued a four-page leaflet “X-Ray Dif- 


fraction—An _ Industrial Tool,” which 
explains the technique employed in 
“Norelco” film-type X-ray equipment 








Stacey Brothers are experienced producers 
of storage tanks for oil, gasoline, natural and 
manufactured gases. Also processing equip- 
ment such as Condensers, Scrubbers, Frac- 
tionating Towers, Pressure Vessels, etc. 


All shapes and sizes of structures—made of 
steel or steel alloys in welded or riveted con- 
structions; and furnished as shop or field- 
erected units. Send us blueprints and speci- 
fications if available—or give detailed de- 
scription of requirements. 


THE STACEY BROS. 
GAS CONSTRUCTION CO. 
One of the Dresser Industries 
Cincinnati 16, Ohio 


5535 Vine St. 









ENGINEERS 


WIN) a G1e).t: 


Partial view of several Stacey Brothers gasoline 
storage tanks installed along the Ohio river. 


Oil and Gasoline 
STORAGE TANKS 
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This BIG Lonergan 

Safety Valve... 
discharges 178,800 Ibs. 
Steam per hr. at 300 p.s.i. 


This Little Fellow... 
discharges 605 Ibs. 
per hr. at the 


same pressure 








BOTH are efficient and depend- 
able—represent fine engineering 
and construction—and illustrate the wide 
range of selection in Lonergan Safety Valves. — 

Write for Information Bulletin 501-A. 





¥,” ODP 


Let us submit recommendations if you have | Pewee i 


a particular inquiry or application in mind. 6” x 8” V-319 


J. E. LONERGAN COMPANY, 216 N. 2nd Street, Philadelphia 6, Pa. 


SAFETY VALVES ¢ PRESSURE GAUGES 
RELIEF VALVES « SPECIALTIES 





SINCE 1872 — Makers of Pressure-Safety Appliances for the Power, Mechanical and Process Industries 











Sis />-TRILOK 


OPEN STEEL 
a eked ah) ic 





For strength and simplicity, only two parts are used — bearing bars 
which carry the load and have curved slots punched ABOVE THE 
NEUTRAL AXIS, and cross bars, of the same cross sectional area as 
the slot itself, pressed into these slots to distribute the load. No rivets, 
bolts or welds are required, thus eliminating the possibility of 
loose joints. Tri-Lok flooring comes in rectangular, diagonal 
and U shapes with Safety Steps — ask for Bulletin 1140 — 
Dravo Corporation, NATionAL DEPARTMENT, 300 Penn 
Avenue, Pittsburgh (22), Pa. (Distributor for THE TRI-LOC 
COMPANY) 
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for identification of materials. Simp 
sketches representing typical diffraction 
films are exhibited in order to show 
how comparisons are made. 


Time-Schedule Controller 


Taylor Instrument Companies, Rochester 
1, New York, is distributing Bulletin 9§165, 
on the Taylor Fulscope Time-Schedule 
Controller. The bulletin is liberally illus. 
trated with photographs of applications 
and cut-away views of the instrument. | 


Flow Indicator 


Fischer & Porter Company, 919 Coun- 
ty Line Road, Hatboro, Pennsylvania, 
has published its Catalog 92-C on “The 
Rotasight Flow Rate Indicator and 
Flow Rate Alarm.” This instrument 
operates on the rotameter area-typ¢ 
principle with a float which rises in 
proportion to the flow. The catalog 
gives construction details and applica 
tions, engineering dimensions, and 
prices. 


Pipe Stress Calculation 


he M. W. Kellogg Company, 22 
Broadway, New York 7, has released 
data, in its publication, “The Kellog 
gram” issue No. 5, on apparatus devel 
oped by the company’s engineers to 
solve pipe-stress determination prob 
lems which are beyond the practica 
scope of mathematical computation. 


Air Compressors 


Ingersoll-Rand Company, 11 Broad 
way, New York 4, is distributing a 24 
page booklet, No. 1011, “A Little Ai 
Power Will Do Many a Big Job’ 
Mainly photographic, it shows how to 
put familiar air-operated equipment to 
work in many new ways. It also cata- 
logs the company’s lines of air com- 
pressors in all sizes. 


Steel Tubes 


Formed Steel Tube Institute, Cleve- 
land, Ohio, is distributing a handsome 
illustrated booklet on “Better Product 
With Electric Welded Tubing.” Written 
for product designers, it contains speci 
fications for various tubing applications 
and offers a very complete handbook 
to engineers who may be interested. 


Strainers 


_J. A. Zurn Manufacturing Company, 
Erie, Pennsylvania, has issued a new 
catalog, No. 45, on fluid-handling equip- 
ment for industrial installations. It fea- 
tures a complete line of suction and 
pressure line strainers. Other products 
described are interceptors for grease, 
wax, etc., for maintaining continual flow 
through pipes. 


Condenser-Tube inlets 

Condenser Service & Engineering Com: 
pany, Hoboken, New Jersey, is distributin 
a new bulletin on “Flowrites,” short belled; 
end metal inserts which protect condenser 
tube inlets against corrosion. Data 1s pre 
sented to show these inlets reduce Mu! 
friction, which lowers power require for 
pumping, and by causing smooth flow 
prevents release of corrosive gases. 


V-Belt Drives 


Allis-Chalmers Manufacturing Com 























pany, Milwaukee 1, Wisconsin, has 1s 
sued’ its Catalog B6051E on V-bel 
drives. It presents required informatio 
for making drive selections in charts 
tables and drawings. 
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